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FIGURE 11 Corroded c a l c a r e o u s  t u b u l e s  from  
th e  " leached"  l o e s s  a t  Pond,
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FIGURE 12 G rains  c h i e f l y  f e r r u g i n o u s ,  r e t a i n e d  
on 1 .1 6 8  mm. s c r e e n .  From l e a c h e d
l o e s s ,  Pond,  M i s s i s s i p p i  * ..........................  a f t e r  if0
FIGURE 13 C a lc a r e o u s  g r a i n s  r e t a i n e d  on 1 . 1 6 8  mm.
s c r e e n .  From to p  o f  l o e s s  a t  Pond,
M i s s i s s i p p i  .............................................................  a f t e r  i f l
FIGURE l i f  T y p i c a l  l o e s s  t u b u l e s  from lo w e r
l o e s s .  Note th e  w h i t e  c a l c i t e  t u b u l e  
a t  upper r i g h t  o f  c e n t e r .  To t h e  l e f t  
i s  a s m a l l  s n a i l  s h e l l  f r a g m e n t .
S i z e s  . 5 0 - 1 . 1 6 8  mm. E. o f  W o o d v i l l e ,  
M i s s i s s i p p i  .............................................................  a f t e r  I4.I
FIGURE 15 C a lc a r e o u s  c o n c r e t i o n s  r e t a i n e d  on
1 . 1 6 8  mm. s c r e e n .  Width o f  f i e l d  
5 i n .  From b a s a l  p o r t i o n  o f  the
l o e s s  e a s t  o f  W o o d v i l l e ,  M i s s  a f t e r  J4.2
FIGURE 16 M i c r o s c o p i c  t h i n - s e c t i o n  o f  c a l ­
c a r e o u s  l o e s s  t u b u l e  from n ea r  
N a tc h e z ,  M i s s i s s i p p i .  X N i c o l s ,  
en la rg e m e n t  25X  ............    a f t e r  if2
FIGURE 17 M i c r o s c o p i c  t h i n - s e c t i o n  o f  l o e s s  
g r a i n s  d i s p l a c e d  by p e n e t r a t i o n  o f  
g r a s s  r o o t s .  Near N a t c h e z ,  M iss .
_ E n largem ent  2 $ X .     a f t e r  I4.3
FIGURE 18 M i c r o s c o p i c  t h i n - s e c t i o n  o f  c a l ­
c a r e o u s  m a t e r i a l  i n  l o e s s .  Near 
N a t c h e z ,  M i s s i s s i p p i .  Enlargement 25X a f t e r  if3
FIGURE 19 C a lc a r e o u s  c e m e n t a t i o n s  i n  the s i l t  
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FIGURE 20 C a lc a r e o u s  c o n c r e t i o n s  r e t a i n e d  on
1 . 1 6 8  ram. s c r e e n .  Width o f  f i e l d  
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Pond, - M i s s ..................................................................  a f t e r  ijif
FIGURE 21 C a lc a r e o u s  r o o t  r e p l a c e m e n t s .
Specimens  t o  l e f t  o f  th e  r u l e r  are  
from s i l t  b e lo w  th e  l o e s s ;  specimens  
t o  th e  r i g h t  a r e  from b a s a l  l o e s s .
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FIGURE 32 T r a v e r t in e  deve loped  on s u r f a c e  o f  
l o e s s - m a r l .  Note t h e  f l o w s t o n e  
and s t a l a c t i t e s *  N. Fork G lass  
Bayou, N a t io n a l  M i l i t a r y  Park,
Vicksburg ,  Miss* l / 2  s i z e  * . . • • « . * * •  a f t e r  50
FIGURE 33 Leached l o e s s  at  LeTourneau
A i r f i e l d  road,  S* o f  Vicksburg,  Miss* a f t e r  S3
FIGURE 34- Leached l o e s s  h a v in g  a s t r a t i f i e d
appearance w i t h  c a l c a r e o u s  l o e s s  at
base* S. o f  Hickman, Ky.............................  a f t e r  53
FIGURE 35 Apea o f  l e a c h e d  l o e s s  surrounded by 
c a lc a r e o u s  l o e s s .  The l a t t e r  i s  
d i s t i n g u i s h e d  by i t s  moss-grown  
appearance.  N. o f  Memphis, Tenn. . . .  a f t e r  54-
FIGURE 36 Brown loam o v e r l y i n g  P l e i s t o c e n e
g r a v e l s  In the B e n t le y  Terrace .  On
the l e v e l  o f  the young man1s rump,
t h e r e  i s  a c l a y e y  (b u r ied  s o i l  ?)
h o r iz o n  which s e p a r a t e s  the brown
loam from th e  g r a v e l s .  Road c u t
th r e e  m i l e s  e a s t  o f  S a r d i s ,  M iss .  . . .  a f t e r  54-
FIGURE 37 Contact  between MP e o r ia n u and 
"Farmdale11 l o e s s .  N. o f  Cairo,
I l l i n o i s         a f t e r  59
FIGURE 38 C ontact  between tan "P eor ian” l o e s s  and 
the u n d e r ly in g  more p l a s t i c  brown 
’’Farmdale". N. o f  Yazoo C i t y ,  Mi s s . . .  a f t e r  59
FIGURE 39 Loess  m antle  over  P l e i s t o c e n e
g r a v e l s .  Note the lea ch ed  l o e s s  
and t h e  g r a v e l i f e r o u s  l o e s s ,  a l s o  
the  p s e u d o a n t i c l i n a l  form. U. S.
Hwy. 84-, 1*6 mi. E. o f  N a tc h e z , M is s , a f t e r  65
FIGURE 4-0 D e t a i l  o f  a g r a v e l i f e r o u s  l o e s s  
r e s u l t i n g  from c o l l u v i a l  c r e e p .
1 .6  mi.  E. o f  Natchez ,  M is s  a f t e r  65
FIGURE 4-i Thin l o e s s  mantle  on P l e i s t o c e n e .
Here there  i s  no s t r i k i n g  ev idence  
o f  c o l l u v i a l  cre ep .  N. of  Natchez,
M i s s i s s i p p i  ...........................     a f t e r  65
FIGURE 1;2 S l ip p a ge  o f  l o e s s  on s lope  o f  
F ort  N ogales  H i l l ,  Vicksburg
N a t io n a l  M i l i t a r y  Park     a f t e r  65
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FIGURE i+3 D i s p l a c e m e n t  o f  l o e s s  a t  f o o t  o f  
F o r t  N o g a le s  H i l l ,  V ic k s b u r g
N a t i o n a l  M i l i t a r y  Park . . * • • • • • ...........   a f t e r  6£
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ATTRACT
T h is  s t u d y  p r e s e n t s  a g e n e r a l  p i c t u r e  o f  l o e s s  i n  
th e  Lower M i s s i s s i p p i  V a l l e y .  L o e s s  i s  r e c o g n i z e d  as  
u n s t r a t i f i e d ,  c a l c a r e o u s ,  s l i g h t l y  p l a s t i c ,  porous  loam 
w i t h  an a v e r a g e  g r a i n  s i z e  d i s t r i b u t i o n  betw een  0 .0 5  and 
0 . 0 1  mm. d i a m e t e r .  M a t e r i a l s  m e e t i n g  t h i s  d e f i n i t i o n  but  
l a c k i n g  i n  c a l c i u m  c a r b o n a t e  are  termed ’’l e a c h e d  l o e s s ” 
when i n  a s s o c i a t i o n  w i t h  l o e s s  and ’’brown loam” when not  
i n  a s s o c i a t i o n  w i t h  l o e s s .
L o e s s  h a s  been  f o u n d  t o  occu r  c h i e f l y  as p s e u d o -  
a n t i c l i n a l  c a p s  on h i l l s .  I t  i s  mapped a s  o c c u r r i n g  w i t h i n  
an a r e a  a v e r a g i n g  10 t o  15 m i l e s  i n  w id t h  e x t e n d i n g  from  
s o u t h e r n  I l l i n o i s  southward a l o n g  t h e  e a s t e r n  w a l l s  o f  the 
Lower M i s s i s s i p p i  R i v e r  A l l u v i a l  V a l l e y  t o  n ea r  Bayou Sara  
i n  L o u i s i a n a .  D e p o s i t s  are  found a l s o  on C row ley’ s Ridge  
and S i c i l y  I s l a n d .  The l o e s s  i s  t h i c k e s t  a t  the b l u f f s  
f a c i n g  t h e  M i s s i s s i p p i  R iv e r  f l o o d p l a i n  and t h i n s  p r o g r e s s i v e  
l y  away from  t h e s e  b l u f f s .  The r a t e  o f  t h i n n i n g  i s  e s t i m a t e d  
a t  0 . 3  f e e t  p e r  m i l e .  There i s  no c o r r e l a t i o n  between  
t h i c k n e s s  o f  l o e s s  and age o f  t e r r a c e s  o n  w h ich  i t  o c c u r s .  
These l o e s s  capped  h i l l s  have  a n o r t h e a s t - s o u t h w e s t  and 
n o r t h w e s t - s o u t h e a s t  o r i e n t a t i o n  and a l l u v i a l  f a n s  o f  l o e s s  
i n t e r m i x e d  w i t h  t e r r a c e  m a t e r i a l s  e x te n d  o u t  o n t o  t h e  f l o o d -  
p l a i n .  Eastw ard  t h e  l o e s s  merges  w i t h  brown loam.
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Chemical  a n a l y s e s  o f  l o e s s  i n d i c a t e  a g r e a t  u n i f o r m i t y  
o f  c o m p o s i t i o n  e x c e p t  f o r  c a l c i u m  c a r b o n a t e  w h ich  i s  h i g h l y  
v a r i a b l e .  L o e s s  i s  p r e d o m in a n t ly  composed o f  SiC>2 ( 5 6 . 7 9  to  
66.1+3$) t o g e t h e r  w i t h  Al^O^ (7 *33  to  1 1 . 1 6 $ ) ,  CaO (7-74- t o
1 1 . 72$ ) ,  MgO ( 3 . 1 1  t o  5 . 0 9 $ ) ,  and Fe2 0 3 ( 2 . 9 9  t o  3 . ? 0$ ) .  
M e ch a n ica l  a n a l y s e s  show a g r e a t  u n i f o r m i t y  o f  g r a i n  s i z e  
d i s t r i b u t i o n s  o v e r  l a r g e  a r e a s .  Leached l o e s s  h a s  e s s e n t i a l l y  
t h e  same g r a i n  s i z e  d i s t r i b u t i o n  as  d o e s  l o e s s  b u t  brown loam 
may be s l i g h t l y  f i n e r  g r a i n e d .  The ran ge  o f  v a r i a t i o n  o f  
g r a i n  s i z e  d i s t r i b u t i o n s  i n  l o e s s  i s  much l e s s  t h a n  i n  modern 
f l o o d p l a i n  s e d i m e n t s .
C arb on ates  i n  l o e s s  o f  t h e  Lower M i s s i s s i p p i  V a l l e y  
a r e  a lm o s t  e n t i r e l y  s e c o n d a r y ,  c h i e f l y  i n  t h e  form o f  p r e ­
c i p i t a t e s  around g r a s s  r o o t s .  Nodular c o n c r e t i o n s  and t r e e  
r o o t  f i l l i n g s  a r e  a l s o  abundant.  These  c a r b o n a t e s  add t o  
t h e  s t r e n g t h  of  th e  l o e s s  when i t  i s  i n  a dry s t a t e  b u t  
f u r n i s h  v e r y  l i t t l e  s t r e n g t h  when i t  i s  w et .  T h is  c o n t r a s t  
i s  suc h  t h a t  a s l o p e  o f  e q u i l i b r i u m  on an e x p o sed  s u r f a c e  
i s  n e a r l y  v e r t i c a l .
T e r r e s t r i a l  pu lm on ates  a r e  p l e n t i f u l  i n  l o e s s .  These  
a r e  o f  s p e c i e s  s t i l l  l i v i n g  i n  the area .
E v id e n c e s  o f  c o l l u v i a t i o n  and f a u l t i n g  o f  l o e s s  are 
p l e n t i f u l .
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I* INTRODUCTION
The p u rp o se  o f  t h i s ,  s tu d y  i s  to  p r e s e n t  a c o l l e c t i o n  
o f  more d e t a i l e d  i n f o r m a t i o n  about v a r i o u s  p r o p e r t i e s  o f  
the  l o e s s  than  has  been  done h e r e t o f o r e .  The i n v e s t i g a t i o n  
h as  b e e n  l i m i t e d  c h i e f l y  t o  t h e  Lower M i s s i s s i p p i  V a l l e y  
a l t h o u g h  r e f e r e n c e s  are  made to  o t h e r  a r e a s  fo r  com p ar ison s .  
W ith in  th e  Lower M i s s i s s i p p i  V a l l e y  em phasis  h a s  b een  on 
p r o p e r t i e s  o f  l o e s s  d e p o s i t s  in, t h e  s t a t e  o f  M i s s i s s i p p i ,
The s u b j e c t s  w h ich  h a v e . b e e n  i n v e s t i g a t e d  c o n c e r n in g  
t h e  l o e s s  i n c l u d e  i t s  i n v e r t e b r a t e  fau na ,  t h e  shape o f  l o e s s  
d e p o s i t s  and t h e i r  t o p o g r a p h i c  s i t u a t i o n s ,  th e  e f f e c t s  o f  
c o l l u v i a t i o n ,  th e  r e s u l t s  o f  c h e m i c a l  and m e c h a n ic a l  a n a l y s e s ,  
t h e  q u a n t i t i e s  and t y p e s  o f  c o n c r e t i o n s ,  th e  e f f e c t s  o f  
l e a c h i n g ,  the  problem  o f  b u r i e d  s o i l s ,  and t h e  g e o g ra p h ic  
d i s t r i b u t i o n  o f  l o e s s  a l o n g  t h e  e a s t  s i d e  o f  th e  lo w e r  
v a l l e y .  Nine ch e m ic a l  a n a l y s e s  o f  l o e s s  have b een  made 
t o g e t h e r  w i t h  one p a r t i a l  a n a l y s i s  o f  a c o n c r e t i o n .
M ec h a n ic a l  a n a l y s e s  by t h e  p i p e t t e  method were run  on $0 
sam ples  ta k en  a l o n g  s e l e c t e d  t r a v e r s e s .  O b s e r v a t io n s  o f  
l o e s s  t h i c k n e s s e s  were made i n  t h e  f i e l d  a t  hundreds o f  
s i t e s  t o  p r ep a re  s e c t i o n s  show ing  t h i c k n e s s  v a r i a t i o n s .  
R ecords  o f  the  G e o lo g y  Branch,  S o i l s  D i v i s i o n ,  Waterways  
E xperim ent  S t a t i o n  were u se d  f o r  many b o r i n g  d a t a  and o v e r  
26 hand a u g er  h o l e s  were put down by t h e  a u t h o r .  F i e l d  
work has  b e e n  done i n  Nebraska,  Kansas, Iowa,  I l l i n o i s ,  
M i s s o u r i ,  Arkansas ,  Kentucky,  T e n n e s s e e ,  M i s s i s s i p p i ,  and
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L o u i s i a n a .  I n  m ost  o f  t h e s e  s t a t e s  th e  w r i t e r  n a s  oeen  
i n  t h e  f i e l d  w i t h  g e o l o g i s t s  who have s p e c i a l i z e d  i n  th o se  
p a r t i c u l a r  a r e a s .  I n  a d d i t i o n  to  f i e l d  o b s e r v a t i o n s ,  
e x t e n s i v e  l a b o r a t o r y  work h a s  b e e n  done on v a r i o u s  p r o p e r t i e s  
i n c l u d i n g  p o r o s i t i e s  and f e a t u r e s  o f  c o n c r e t i o n s .  L ib r a r y  
r e s e a r c h  has  i n v o l v e d  th e  r e v i e w  o f  o v e r  200 p a p ers  w hich  
have s e r v e d  as  background f o r  th e  work a l t h o u g h  r e f e r e n c e  
i s  made o n l y  t o  t h e  few  w h ich  have pro v ed  h i g h l y  p e r t i n e n t  to  
Lower M i s s i s s i p p i  V a l l e y  p r o b le m s .
I t  i s  hoped t h a t  t h i s  e f f o r t  may s e r v e  as a u s e f u l  
b a s i s  f o r  f u r t h e r  work w h ic h  n e e d s  to  be  done on the  l o e s s  
p ro b lem .
I I .  DEF '.NITIONS
Many a t t e m p t s  to  d e f i n e  t h e  term nl o e s s ft p r o p e r l y  
have b e e n  made but  w i t h o u t  g e n e r a l  s u c c e s s .  Much o f  the 
d i f f i c u l t y  h a s  r e s u l t e d  from c o n t r a d i c t o r y  t h e o r i e s  con­
c e r n i n g  l o e s s  o r i g i n  and t h e  f a c t  t h a t  d i f f e r e n t  a u t h o r s  
have i n c l u d e d  g r e a t l y  v a r y i n g  t y p e s  o f  m a t e r i a l s  i n  the  
l o e s s  c l a s s i f i c a t i o n .  A ls o  t h e r e  i s  the d i f f i c u l t y  o f  
p r o v i d i n g  f o r  a l t e r e d  forms o f  l o e s s .  One o f  t h e  most  
im p o r ta n t  problem s o f  l o e s s  r e s e a r c h  t o d a y  i s  so t o  d e f i n e
t h e  term t h a t  t h e  d e f i n i t i o n  may a c q u i r e  u n i v e r s a l  a c c e p t a n c e .
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H o r u s i t z k y  i n  d e a l i n g  w i t h  Hungarian l o e s s  has  made 
a s i g n i f i c a n t  a t te m p t  tow ards  a r r i v i n g  a t  s u c h  a u sa b le  
d e f i n i t i o n .  A c c o r d in g  t o  him:
"Loess  i s  an a c c u m u la t i o n  o f  t h e  p r o d u c t s  
o f  th e  w e a t h e r i n g  o f  v a r i o u s  m in e r a l  m a t e r i a l s .
I t s  c o l o r  i s  a l i g h t  y e l l o w ,  i t  c o n t a i n s  c a l c iu m  
c a r b o n a t e ,  I t  i s  n o t  e x c e s s i v e l y  m o i s t  but n e v e r  
becomes c o m p l e t e l y  dry ,  i t  d o e s  n o t  s h r i n k  and 
t h e r e f o r e  d o e s  n o t  c r a c k  as  i t  becomes d r i e r ,  i t  
r a p i d l y  d i s i n t e g r a t e s  i n  w a te r ;  i t  i s  p e r m e a b le ,  
f i n e - g r a i n e d ,  s l i g h t l y  p l a s t i c ,  o f  a f i n e  s t r u c t u r e ,  
p o r o u s ,  o f  s u b a e r i a l  o r i g i n ,  u n s t r a t i f i e d ;  i t  has  
a t e n d e n c y  t o  v e r t i c a l  c l e a v a g e ,  i t  c o n t a i n s  q u i t e  
a b i t  o f  p o t a s s iu m  h y d r o x id e  but  not  a lw a y s  enough  
p h o s p h o r ic  a c i d ,  i t  i n s u r e s  good h a r v e s t s  and i s  
s u i t a b l e  f o r  t h e  c u l t i v a t i o n  o f  t h e  most  v a r i e d  
k in d s  o f  p l a n t s ,  and i t  c o n t a i n s  land s n a i l s  and 
th e  r e m a in s  o f  d i l u v i a l  mammals as  w e l l  a s  c a l ­
c a r e o u s  c o n c r e t i o n s .
H o r u s i t z k y ,  H en r ik ,  L b s z t e r u l e t e k  M agyarorszagon.  
F b l d t a n i - K o z l b n y  2 8 ,  ( 1 8 9 8 ) .  ( T r a n s l a t i o n  I n  W .E .S . ,  
V ic k s b u r g )
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"Upon the  ba;*is o f  th e  most  c h a r a c t e r i s t i c  
o f  t h e s e  p e c u l i a r i t i e s ,  th e  d e f i n i t i o n  would be  
as  f o l l o w s :  ,
"Loess  i s  a loamy ( n o n - o r g a n i c ) m arl  o f  a 
l i g h t  y e l l o w  c o l o r .  I t  i s  v e r y  s l i g h t l y  p l a s t i c ,  
i s  p o r o u s ,  i t  c o n t a i n s  l i m e ,  i s  u n s t r a t i f i e d ,  and 
h a s  a t e n d e n c y  t o  v e r t i c a l  c l e a v a g e . ’1
Among c e r t a i n  o t h e r  g e o l o g i s t s ,  g r a i n  s i z e  h a s  b een
2
r e g a r d e d  a s  a d e t e r m i n i n g  c h a r a c t e r i s t i c ,  D r u i f f  i n  working  
w i t h  th e  Dutch  l o e s s  s u g g e s t s  t h a t :
"Loess  i s  t h e  group i n  th e  s e r i e s  o f  
c l a s t i c ,  q u a r t z i f e r o u s  s e d im e n ta r y  m a t e r i a l s  which  
i s  d i s t i n g u i s h e d  by a maximum g r a i n  s i z e  o f  0 .0 5  
t o  0 .0 1  ram."
T h i s  p e t r o g r a p h i c  d e f i n i t i o n  a v o i d s  th e  q u e s t i o n  o f  
l o e s s  o r i g i n  and a l l  s t r a t i g r a p h i c  p ro b le m s .  However, i t  
e x c l u d e s  t h e  im p o r ta n t  c o n s i d e r a t i o n s ,  o f  p orou s  s t r u c t u r e  
and h i g h  c a r b o n a te  c o n t e n t .  A l s o ,  t r u e  l o e s s  w h ich  may 
have had s m a l l  amounts o f  c o a r s e r  m a t e r i a l  I n tr o d u c e d  as  
a r e s u l t  o f  c o l l u v i a t i o n  would be e x c l u d e d  under t h e  
d e f i n i t i o n .
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R u s s e l l  i n  h i s  work on l o e s s  d e p o s i t s  o f  the Lower 
M i s s i s s i p p i  V a l l e y  has  u se d  th e  f o l l o w i n g  d e f i n i t i o n .
"Loess i s  u n s t r a t i f l e d ,  homogeneous,  
p o r o u s ,  c a l c a r e o u s  s i l t ;  i t  i s  c h a r a c t e r i s t i c  
t h a t  i t  i s  y e l l o w i s h  or b u f f ,  t e n d s  to  s p l i t
2 D r u i f ,  J .  H . ,  O verhet  e n t s t a a n  der Limburgsche l o s s
In  verband met haar  m i n e r a l o g i s c h e  s a m e n s t e l l u n g ,  P r o e f s c h r i f t ,  
B osch  and Zoon, U t r e c h t  ( 1 9 2 7 ) -  (Quoted by A l f r e d  S c h e i d i g ,
Der L o s s )
3 R u s s e l l ,  R. J . ,  "Lower M i s s i s s i p p i  V a l l e y  L o e s s ,"
B u l l .  G .S . A . ,  V o l .  55, ( 1 9 i l4 ) ,  P*
5a l o n g  v e r t i c a l  j o i n t s ,  m a i n t a i n s  s t e e p  f a c e s ,  
and o r d i n a r i l y  c o n t a i n s  c o n c r e t i o n s ,  and s n a i l  
s h e l l s .  Prom th e  q u a n t i t a t i v e  s t a n d p o i n t  a t  
l e a s t  5 0 by  w e i g h t ,  must f a l l  w i t h i n  t h e  g r a in  
s i z e  f r a c t i o n  0 , 0 1 - 0 , 0$ mm,, and i t  must e f f e r v e s e  
f r e e l y  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d , "
For t h e  purpose  o f  t h i s  p a p e r ,  a m o d i f i e d  c o m b in a t io n
o f  t h e s e  d e f i n i t i o n s  i s  u se d  as  f o l l o w s :
L o e s s  i s  an u n s t r a t i f i e d ,  c a l c a r e o u s ,  
s l i g h t l y  p l a s t i c ,  p o ro u s  loam w i t h  a maximum 
a v e r a g e  g r a i n  s i z e  d i s t r i b u t i o n  be tw een  0 .0 5  
and 0 ,0 1  mm.
For m a t e r i a l s  w h ich  have e s s e n t i a l l y  t h e  same p r o ­
p e r t i e s  a s  l o e s s  b u t  l a c k  i t s  h i g h  c a r b o n a t e  c o n t e n t ,  th e  
term s brown loam and l e a c h e d  l o e  s s  are  u s e d .
These  d e f i n i t i o n s  are  n o t  advanced  a s  s o l u t i o n s  f o r  
t h e  l o e s s  t e r m i n o l o g y  d i f f i c u l t y  b u t  m e r e ly  as  c o n v e n ie n t  
g e n e r a l  t e r m s  f o r  t h i s  p a p e r .  In  a d d i t i o n ,  s p e c i f i c  
h o r i z o n s  a r e  d i s c u s s e d  a c c o r d i n g  t o  t h e i r  s t r a t i g r a p h i c  
names w i t h o u t  r e g a r d  t o  t h e s e  p h y s i c a l  d e f i n i t i o n s .
I l l *  EXTENT OP LOESS IN THE LOWER MISSISSIPPI VALLEY
A map o f  l o e s s  d e p o s i t s  in .  t h e  Lower M i s s i s s i p p i  
V a l l e y  h a s  r e c e n t l y  b een  p u b l i s h e d  by Wascher,  and
' k
c o l l a b o r a t o r s *  These  w o rk ers  have found l o e s s  t o  f r o n t  
th e  e a s t e r n  w a l l s  o f  t h e  M i s s i s s i p p i  R iv e r  A l l u v i a l  V a l l e y  
a l l  t h e  way from  above Paducah,  Kentucky,  southward t o  
St* F r a n c i s v i l l e , L o u is ia n a *  Eastward from t h e s e  b l u f f s  
th e  l o e s s  I s  r e p r e s e n t e d  a s  b e i n g  found a t  p o i n t s  about  
l\.0 m i l e s  e a s t  o f  J a c k s o n ,  M i s s i s s i p p i ,  a t  th e  j u n c t i o n  o f  
t h e  A l a b a m a - M i s s i s s i p p i - T e n n e s s e e  s t a t e  l i n e s ,  and In  the 
a r e a  a p p r o x i m a t e l y  20 m i l e s  w e s t  o f  N a s h v i l l e ,  T e n n e s s e e .  
Over t h i s  a r e a  t h e  l o e s s  I s  shown t o  t h i n  e a s tw a r d  from  
t h i c k n e s s  o f  o v e r  1$  f e e t  a t  th e  v a l l e y  w a l l s  to  l e s s  than  
2 f e e t  a l o n g  th e  e a s t e r n  margins*  In  p r e p a r i n g  t h e i r  map 
t h e s e  a u t h o r s  have grouped m a t e r i a l s  w h ich  i n  t h i s  r e p o r t  
are  r e g a r d e d  s e p a r a t e l y  a s  " l o e s s 11 and a s  "brown loam*"  
P l a t e  1 shows t h e  d i s t r i b u t i o n  o f  c a l c a r e o u s  l o e s s  i n  the  
Lower M i s s i s s i p p i  V a l l e y *  A long  th e  e a s t e r n  v a l l e y  w a l l s  
t h e  l o e s s  d e p o s i t s  form a narrow s t r i p  e x t e n d i n g  from  
s o u t h e r n  I l l i n o i s  t o  a few  m i l e s  n o r t h  o f  Bayou Sara i n  
L o u i s i a n a .  T h is  s t r i p  a v e r a g e s  b e tw ee n  10 and 15 m i l e s  i n
^ H. L. Wascher,  R. P. Humbert, and J .  G. Cady,  
"Loess  i n  t h e  S ou th ern  M i s s i s s i p p i  V a l l e y ,  I d e n t i f i c a t i o n  
and D i s t r i b u t i o n  o f  th e  L o es s  S h e e t s . "  S o i l  S c i e n c e  S o c i e t y  
o f  A m erica ,  P r o c .  V o l .  12 ,  (19i+T}«
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(w i d t h ,  the  w i d e s t  p o r t i o n s  b e i n g  i n  t h e  n o r t h e r n  and 
s o u t h e r n  e x t r e m i t i e s  o f  t h e  v a l l e y .  To t h e  w estw ard  a 
p a r a l l e l  s t r i p  o f  l o e s s  e x t e n d s  i r r e g u l a r l y  a l o n g  th e  
l e n g t h  o f  C r o w l e y ' s  Ridge from H e le n a ,  A rk a n sa s ,  northward  
i n t o  M i s s o u r i ,  The l o e s s  d e p o s i t s  o f  C r o w le y ' s  Ridge near  
H elen a  a t t a i n  t h i c k n e s s e s  w h ic h  are  comparable  w i t h  t h e  
maximum s e c t i o n s  o f  t h o s e  a l o n g  t h e  e a s t e r n  v a l l e y  w a l l s .
In  t h e  e a s t ,  t h e  maximum t h i c k n e s s e s  o f  l o e s s  o c c u r  i n  t h e  
s o u t h e r n  p o r t i o n  o f  t h e  v a l l e y  e s p e c i a l l y  n ea r  V ic k sb u r g  
and N a t c h e z ,  M i s s i s s i p p i ,  A l s o  i n  t h a t  a r e a  a s m a l l  d e p o s i t  
o f  l o e s s  c a p s  a w e s t e r n  v a l l e y  w a l l  h i l l  known as S i c i l y  
I s l a n d ,  l o c a t e d  a p p r o x im a t e ly  30 m i l e s  north w estw ard  o f  
N a t c h e z .  The t h i c k e n i n g  o f  l o e s s  d e p o s i t s  i n  t h i s  p o r t i o n  
o f  t h e  v a l l e y  c o i n c i d e s  w i t h  a c o n s t r i c t i o n  w h ich  c a u s e s  
t h e  M i s s i s s i p p i  A l l u v i a l  V a l l e y  to  be a t  i t s  n a r r o w e s t  near  
N a t c h e z .  Beyond t h e  a r e a  o f  l o e s s  d e s i g n a t e d  on p l a t e  1 
and w i t h i n  t h e  a re a s  d e s c r i b e d  by Wascher, e x i s t  the  
,fbrown loam fl d e p o s i t s  o f  th e  Lower M i s s i s s i p p i  V a l l e y .
The r e l a t i o n s h i p  b e tw ee n  l o e s s  and brown loam d e p o s i t s  
and t h e  to p o g ra p hy  i n  t h e  lo w e r  v a l l e y  i s  i l l u s t r a t e d  in  
p l a t e s  2 th ro u g h  These s e c t i o n s  are  o f  e a s t - w e s t  t r a v e r s e s  
w h ich  c o n t a i n  t h e  t e r r a c e  l e v e l s  as  w e l l  as  T e r t i a r y  c o n t a c t s  
and R ecen t  a l l u v i u m  o f  t h e  v a l l e y  as  i n t e r p r e t e d  by H. N.
5
F i s k .  T h i c k n e s s e s  o f  l o e s s  and browm loam p l o t t e d  from
5 See G e o l o g i c a l  I n v e s t i g a t i o n  o f  G rave l  D e p o s i t s  i n  
t h e  Lower M i s s i s s i p p i  V a l l e y ,  T. M. 3273* W. E. S . ,  V ick sb u rg ,  
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P la t e  1 .
ub o r i n g s ,  f i e l d  o b s e r v a t i  : is ,  and i n t e r p o l a t i o n s  are  s u p e r ­
im posed ,  On p l a t e  2 i t  can be s e e n  t h a t  l o e s s  i s  t h i c k e s t  
n e a r  th e  M i s s i s s i p p i  a l l u v i a l  p l a i n  and t h a t  i t  t h i n s  
e a s tw a r d  w i t h  f a i r  r e g u l a r i t y *  T h is  p r o g r e s s i v e  t h i n n i n g  
i s  n o t  i n t e r r u p t e d  i n  t h e  z o n es  where l o e s s  d i s a p p e a r s  and 
browm loam b e c o m e s ■p r e d o m in a n t* : L i k e w i s e ,  the  p r o g r e s s i v e  
t h i n n i n g  o f  t h e s e  s e d im e n t s  ea s tw a rd  from the  v a l l e y  w a l l s  
seems t o  b e  in d e p e n d e n t  o f  t h e  t o p o g r a p h i c  l e v e l s  w hether  
t h e y  be t h o s e  o f  t h e  t e r r a c e s  or o f  t h e  T e r t i a r y  bed r o c k  
o u t c r o p p i n g  t o  t h e  e a s t *  On th e  banks ,  M i s s i s s i p p i  s e c t i o n ,  
brown loam t a k e s  th e  p l a c e  o f  l o e s s  a l o n g  t h e  escarpment  
b e tw e e n  t h e  B e n t l e y  and Montgomery t e r r a c e s  w i t h  t h e  B e n t l e y  
s u r f a c e  b e i n g  c o v e r e d  s o l i d l y  w i t h  brown loam. Eastward o f  
Greenwood, M i s s i s s i p p i ,  l o e s s  i s  r e s t r i c t e d  a p p r o x im a t e ly  
t o  t h e  a r e a  o f  t h e  B e n t l e y  t e r r a c e  w h i l e  brown loam i s  found  
o n l y  upon t h e  T e r t i a r y *
I t  I s  n o t a b l e  i n  p l a t e  2 and i n  a l l  o f  th e  f o l l o w i n g  
s e c t i o n s  t h a t  l o e s s  d e p o s i t s  have t h e i r  g r e a t e s t  deve lopm ent  
on t h e  c r e s t s  o f  h i l l s  and do n ot  o ccu p y  any s i g n i f i c a n t  
p o s i t i o n  i n  t h e  i n t e r v e n i n g  v a l l e y s .
P l a t e  3 d e p i c t s  t h e  s i t u a t i o n  o f  l o e s s  d e p o s i t s  near  
V ic k s b u r g ,  M i s s i s s i p p i .  This  a r e a  has b e e n  s a i d  by F i s k  to  
c o n t a i n  a B e n t l e y  s u r f a c e ,  i n  which  t h e r e  a re  i s o l a t e d  
rem nants  o f  W i l l i a n a  d e p o s i t s .  Loess  i n  t h i s  a r e a  has  the  
same r e l a t i o n s h i p s  shown i n  p l a t e  2 .  I t  i s  s i t u a t e d  a lm o s t  
s o l e l y  on h i l l  c r e s t s ,  i s  t h i c k e s t  n ear  t h e  M i s s i s s i p p i  R iv e r
f l o o d p l a i n ,  and becomes t t , i n n e r  t o  t h e  e a s tw a r d  w i t h  h ig h  
r e g u l a r i t y .  L o es s  i n  t h i j  l a t i t u d e  i s  a b r u p t l y  s e p a r a t e d  
from brown loam  by t h e  f l o o d p l a i n  o f  t h e  B i g  Black  R iv e r .
I n  p l a t e  4  t h e r e  are  th e  l o e s s  d e p o s i t s  o f  N a tc h e z ,  
M i s s i s s i p p i ,  t o g e t h e r  w i t h  F i s k 1s i n t e r p r e t a t i o n  o f  the  
a s s o c i a t e d  s e d i m e n t s .  Both  P r a i r i e  and Montgomery s u r f a c e s  
c o n t a i n  l o e s s  and l o e s s  i s  fou nd  as  w e l l  on a d j a c e n t  eroded  
p o r t i o n s  o f  th e  W i l l i a n a  t e r r a c e .  On h i g h e r  s u r f a c e s  o f  
th e  e r o d e d  W i l l i a n a  d e p o s i t s  t h e r e  i s  a c o v e r i n g  o f  brown 
loam. The g r e a t e s t  t h i c k n e s s e s  o f  l o e s s  a r e  a d j a c e n t  t o  the 
M i s s i s s i p p i  R iv e r  f l o o d p l a i n  and t h e  d e p o s i t s  t h i n  ea s tw a rd  
away from t h e  b l u f f s .  There i s  some s i g n i f i c a n c e  i n  th e  
r e g u l a r i t y  o f  t h i n n i n g  to  t h e  ea s tw a r d  o f  t h e  l o e s s  c o v e r i n g  
on t h e  P r a i r i e ,  Montgomery, and W i l l i a n a  s e c t i o n s  o f  s ed im e n t s  
w h ich  l i e  i n  a s t e p  l i k e  r e l a t i o n s h i p  t o  e a c h  o t h e r .
The s i t u a t i o n  o f  l o e s s  i n  th e  l a t i t u d e  o f  Memphis, 
T e n n e s s e e ,  i s  i l l u s t r a t e d  i n  t h e  lo w er  s e c t i o n  o f  p l a t e  5* 
L o e s s  a p p ea rs  t o  be  d i s t i n c t l y  t h i n n e r  h e r e  t h a n  i n  the  
V ic k s b u r g - N a t c h e z  a r e a s .  However, t h e  e s t a b l i s h e d  s i t u a t i o n s  
i n  w h ic h  t h e  l o e s s  t h i n s  t o  th e  e a s tw a r d  and has  i t s  maximum 
d eve lop m ent  on h i l l s  p r e v a i l s  h e r e  a s  w e l l .  Brown loam h a s  
i t s  c h i e f  deve lopm ent  e a s t  o f  t h e  Wolf R iv e r  V a l l e y .
The upper s e c t i o n  o f  p l a t e  $ shows an o v e r - a l l  
s c h e m a t ic  v i e w  o f  t h e  r e l a t i o n s h i p  betw een  C r o w le y ' s  R id ge ,  
t h e  e a s t e r n  v a l l e y  w a l l  t e r r a c e s ,  and th e  M i s s i s s i p p i  A l l u v i a l  
P l a i n  i n  t h e  l a t i t u d e  o f  Wynne, A rkansas ,  a c c o r d i n g  t o  th e  
i n t e r p r e t a t i o n s  o f  F i s k .  R ec e n t  s e d im e n t s  f i l l i n g  t h e
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e n t r e n c h e d  M i s s i s s i p p i  Rive 'r V a l l e y  are  a t  a lo w e r
e l e v a t i o n  th a n  th e  remnants  o f  Montgomery and B e n t l e y
d e p o s i t s  w h ich  form t h e  a d j o i n i n g  h i g h l a n d s *  A c c o r d in g  
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to  F i s k  t h e s e  t e r r a c e  d e p o s i t s  are  e n t r e n c h e d  v a l l e y
f i l l s  s i m i l a r  to  t h a t  f o r m in g  th e  R ecen t  M i s s i s s i p p i  R iv e r
A l l u v i a l  V a l l e y ,  The p r o f i l e  p l a t e s  i n d i c a t e  t h a t  t h e s e
t e r r a c e s  have  b e e n  d e e p l y  i n c i s e d  by d r a in a g e  v a l l e y s  to
form a t o p o g r a p h y  o f  r o l l i n g  h i l l s .  A l s o ,  i n  t h e  R ecen t
d e p o s i t s ,  g r a v e l  b e a r i n g  a l l u v i u m  o c c u r s  g e n e r a l l y  a t  d e p th
and t h e s e  c o a r s e  d e p o s i t s  are  o v e r l a i n  by a f i n e - g r a i n e d  
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t o p s t r a t u m .  The f i n e - g r a i n e d  t o p s t r a t u m ,  such a s  o c c u r s
i n  t h e  M i s s i s s i p p i  a l l u v i a l  p l a i n ,  i s  a b se n t  i n  most  t e r r a c e
d e p o s i t s  o f  t h e  l o e s s  a r e a s .  I t  may l o g i c a l l y  be r e a s o n e d
t h a t  i t  h a s  b een  removed by e r o s i o n  p r i o r  t o  l o e s s  d e p o s i t i o n .
In  t h i s  c o n n e c t i o n ,  t h e  o l d e s t  t e r r a c e s  h a v in g  t h e  g r e a t e r
age and e l e v a t i o n  would have undergone t h e  g r e a t e s t  e r o s i o n .
T h is  i s  borne o u t  by f i e l d  e v i d e n c e  w h ich  i n d i c a t e s  t h a t  the
W i l l i a n a  d e p o s i t s  have  l o s t  much o f  t h e i r  v e r t i c a l  s e c t i o n .
I n  many c a s e s  l o e s s  l i e s  d i r e c t l y  on c o a r s e  g r a v e l s .  A
h y p o t h e s i s  e x p l a i n i n g .t h i s  ab se nc e  o f  f i n e - g r a i n e d  t o p s t r a t u m
i n  t e r r a c e s  and a c c o u n t in g  f o r  t h e  o r i g i n  o f  l o e s s  has  b een
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advanced  by R u s s e l l  who s u g g e s t e d  t h a t  rew ork ing  o f  t o p s t r a tu m
6 F i s k ,  H. N . , F i n e  Grained A l l u v i a l  D e p o s i t s  and 
t h e i r  E f f e c t s  on M i s s i s s i p p i  R iv er  A c t i v i t y , , W .  E. S . ,  
V ic k s b u r g ,  M is s .  (191+7) •
7 G e o l o g i c a l  I n v e s t i g a t i o n  o f  Gravel  D e p o s i t s  i n  the  
L0 wer M i s s i s s i p p i  V a l l e y ,  T. M. 3273> W. E. S . ,  V ic k s b u r g ,  
M i s s .  (19i|-9)*
 ^ R u s s e l l ,  0£ .  c i t . ,  p .  Lj..
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s e d im e n t s  by a p r o c e s s  of  c o l l u v i a t i o n  produced  t h e  l o e s s .
An o p p o s i n g  v ie w  c o n c e r n i n g  t h e  a b se n c e  o f  t o p s t r a t u m
f i n e s  i n  t h e  t e r r a c e s  i s  h e l d  by t h e  I l l i n o i s  g e o l o g i s t s ,
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L e i g h t o n  and Willman,  who m a i n t a i n  t h a t  such s e d im e n t s
n e v e r  w ere  p r e s e n t  and t h a t  t h e  g r a v e l s ,  i n s t e a d  o f  b e in g
due t o  g l a c i a t i o n  are  p r e - g l a c i a l  i n  age .  These w orkers
c i t e  s i t u a t i o n s  i n  I l l i n o i s  where g r a v e l s  s i m i l a r  t o  t h o s e
i n  the  lo w er  v a l l e y  are  r e p r e s e n t e d  as p a s s i n g  u n d ern eath
g l a c i a l  d r i f t ,  how ever ,  t h e y  d i s c o u n t  th e  e v i d e n c e s  o f  meander
l o o p s  p roduced  by a n c e s t r a l  r i v e r s  w hich  have c a r r i e d  the
d i s c h a r g e  o f  t h e  modern M i s s i s s i p p i  and w h ic h  a t  some l o c a l i t i e s
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a r e  d i s c e r n i b l e  i n  th e  modern t e r r a c e  d r a in a g e  p a t t e r n s .
To them t h e  l o e s s  i s  o f  e o l i a n  o r i g i n .
L o e s s  d e p o s i t s  shown i n  t h e  Wynne, A rk a n sa s ,  to  Kads,  
T e n n e s s e e ,  s e c t i o n  o c c u r  on C row ley1s Ridge  t o  t h e  w e s t  of  
th e  M i s s i s s i p p i  a l l u v i a l  p l a i n  and on th e  Montgomery t e r r a c e  
to  t h e  e a s t .  A l th o u g h  C row ley1 s Ridge c o n s i s t s  o f  B e n t l e y  
T e r r a c e  d e p o s i t s  and c o n t a i n s  a c o n s i d e r a b l e  t h i c k n e s s  o f  
l o e s s ,  t h e  B e n t l e y  T e r ra ce  on th e  e a s t ,  about l £  m i l e s  
i n l a n d  from th e  a l l u v i a l  p l a i n ,  c o n t a i n s  o n l y  a t h i n  l a y e r  
o f  brown loam .  Thus i t  i s  shown i n  t h i s  l a t i t u d e  t h a t  
t e r r a c e  d e p o s i t s  o f  t h e  same age  do n o t  c o n t a i n  the same 
s o r t  o f  l o e s s i a l  s i l t s .  The f a c t o r  c o n t r o l l i n g  t h i s  seems
9 See mimeographed f i e l d  c o n f e r e n c e  i t i n e r a r y .
1 1 1 .  G e o l .  S urv .  (19J+9).
F i s k ,  H. N . ,  G e o l o g i c a l  I n v e s t i g a t i o n  o f  the  
Lower M i s s i s s i p p i  R iv e r  V a l l e y ,  M. R. C . ,  V ic k s b u r g ,  (194W*
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t o  be t h e  v a r i a n c e  o f  t h e i r  d i s t a n c e s  from th e  modern  
M i s s i s s i p p i  R i v e r  f l o o d p l a i n .  T h is  i s  n o t a b l e  i n  l i g h t  
o f  t h e  s i t u a t i o n  o b se r v e d  a t  N a tch ez  ( p l a t e  ij.) where  
P r a i r i e ,  Montgomery, and W i l l i a n a  d e p o s i t s ,  a l l  s i t u a t e d  
w i t h i n  a d i s t a n c e  o f  two m i l e s ,  have v e r y  n e a r l y  the same 
t h i c k n e s s  o f  l o e s s *  On C r o w le y ' s  Ridge th e  l o e s s  seems to  
be t h i c k e s t  on t h e  b l u f f s  f a c i n g  t h e  M i s s i s s i p p i  a l l u v i a l  
p l a i n .  A lo n g  t h e  e a s t e r n  b l u f f s  i t  i s  t h i c k e s t  f a c i n g  the  
a l l u v i a l  p l a i n  and t h i n s  ea s tw a r d  v e ry  d i s t i n c t l y .
The f o l l o w i n g  g e n e r a l i z a t i o n s  may be  made co n c e r n in g  
t h e  o v e r - a l l  e x t e n t  o f  l o e s s  i n  t h e  Lower M i s s i s s i p p i  V a l l e y .
(a )  L o e s s  d e p o s i t s  are found  i n  an a r e a  
a p p r o x i m a t e l y  10 to  15 m i l e s  wide e x t e n d i n g  a l o n g  the  b l u f f  
l i n e  h i l l s  o f  th e  e a s t e r n  v a l l e y  w a l l s  from s o u t h e r n  I l l i n o i s  
t o  Bayou S ara ,  L o u i s i a n a .  In  th e  w e s t e r n  v a l l e y  a r e a ,  t h e y  
o c c u r  on C ro w ley 1s Ridge from s o u t h e a s t e r n  M is s o u r i  t o  
H e le n a ,  A rk a n sa s .  At S i c i l y  I s l a n d ,  L o u i s i a n a ,  t h e r e  i s  
a n o t h e r  w e s t e r n  v a l l e y  w a l l  d e p o s i t .  O u ts id e  o f  t h i s  a r e a ,  
and w i t h i n  t h e  r e g i o n  d e s c r i b e d  by Wascher, e t  a l ,  as  b e in g  
c o v e r e d  by l o e s s ,  t h e r e  are  brown loam d e p o s i t s  w h ich  are  
t h i c k e s t  i n  t h e  w est  and t h i n n e s t  i n  the e a s t ,
(b) In  th e  s o u t h e r n  p o r t i o n  o f  the  v a l l e y ,  near  
N a t c h e z ,  l o e s s  d e p o s i t s  are  more e x t e n s i v e  than  f u r t h e r  
n orthw ard .  T h is  c o n d i t i o n  c o i n c i d e s  w i t h  a c o n s t r i c t i o n  o f  
th e  modern M i s s i s s i p p i  R iv e r  A l l u v i a l  V a l l e y  i n  t h e  same a r ea .
( c )  Along t h e  e a s t e r n  v a l l e y  w a l l s ,  l o e s s  
d e p o s i t s  a re  t h i c k e s t  a t  th e  b l u f f s  f a c i n g  th e  M i s s i s s i p p i
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R iv e r  f l o o d p l a i n ,  t h i n n i n g  e a s tw a r d ,
(d)  Changes i n  t h i c k n e s s e s  o f  l o e s s  on 
C r o w le y 1s R idge  i s  l e s s  pronounced but i t  a p p e a rs  t h i c k e s t  
on b l u f f s  f a c i n g  t h e  M i s s i s s i p p i  R i v e r  f l o o d p l a i n  on the  
e a s t  and t h i n n e r  towards  t h e  w e s t ,
( e )  There i s  no apparent  r e l a t i o n s h i p  b e tw een  
l o e s s  t h i c k n e s s e s  and t e r r a c e  h o r i z o n s .
( f )  W ith in  z o n es  i n  w h ic h  l o e s s  i s  r e p l a c e d  by  
brown loam t h e r e  i s  no a b r u p t . a l t e r a t i o n  i n  t h i c k n e s s e s  o f  
t h e s e  s e d i m e n t s .  That i s ,  t h e  g r a d u a l  t h i n n i n g  o f  l o e s s  
d e p o s i t s ' t o  t h e  e a s tw a r d  i s  c o n t in u e d  i n  th e  a r e a s  o f  brown 
loam d e p o s i t s .
IV.  VARIATIONS IN THICKNESSES OP LOESS DEPOSITS
I n  t h e  f o r e g o i n g  s e c t i o n  t h e  g r a d u a l  t h i n n i n g  o f
l o e s s  s h e e t s  h a s  been  d i s c u s s e d  i n  r e g a r d s  t o  compass
d i r e c t i o n s ,  however ,  n o ' a c t u a l  f i g u r e s  have b e e n  c i t e d .
These  would  have b e e n  m i s l e a d i n g  u n t i l , t h e  ap p earan ce  o f
i n d i v i d u a l  l o e s s  m a ss e s  had b e e n  d e s c r i b e d .
R u s s e l l  h a s  p o i n t e d  out  t h a t  l o e s s  d e p o s i t s  o f  the
Lower M i s s i s s i p p i  V a l l e y  a r e  i n  th e  form o f  p s e u d o a n t i . c l i n e s
w h ich  cap the  c r e s t s  and s l o p e s  o f  h i l l s  b u t  t h a t  w e l l
d r a i n e d  v a l l e y s  be tw een  s u c h  h i l l s  g e n e r a l l y  c o n t a i n  no 
11
l o e s s .  At a d i s t a n c e  o f  s e v e r a l  m i l e s  from the b l u f f s ,  
th e  l o e s s  g e n e r a l l y  h a s  i t s  g r e a t e s t  t h i c k n e s s e s  on h i l l  
c r e s t s  and g r a d u a l l y  d i m i n u i s h e s  i n  t h i c k n e s s  down t h e i r  
s l o p e s .  I n  t h e  i n t e r v e n i n g  v a l l e y s  i t  i s  g e n e r a l l y  a b s e n t  
ev en  i n  s p i t e  o f  i n t r o d u c t i o n  by downslope c o l l u v i a t i o n ,  
e r o s i o n  b e i n g  s u f f i c i e n t  t o  remove i t  a s  f a s t  as i t  i s  
i n t r o d u c e d .  Thus l o e s s  t h i c k n e s s e s  n eed  t o  be m easured  
th r o u g h  th e  c r e s t s  o f  h i l l s  and com p ar ison s  o f  . t h i c k n e s s e s  
s h o u ld  be made betw een  t h e s e  v a l u e s .  The app earan ce  o f  
l o e s s  o u t c r o p s  on c r e s t s  o f  a top ograp hy  of- r o l l i n g  h i l l s  
n e a r  N a t c h e z ,  M i s s i s s i p p i  I s  I l l u s t r a t e d  i n  . f i g u r e  1 .
J u d g in g  by s u c h  t h i c k n e s s e s  o f  l o e s s  l o c a t e d  a few  
m i l e s  e a s t  o f  th e  b l u f f  h i l l s  and compared w i t h  brown loam 
d e p o s i t s  30 or so m i l e s  f u r t h e r  t o  t h e  ea s tw a r d ,  I t  may be
H  R u s s e l l ,  o £ .  o i t . ,  pp. l-lpO.
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F ig u r e  2 .  E x c a v a t i o n  th ro u g h  a h i l l  c r e s t  
e x p o s i n g  65 f t .  o f  l o e s s .  A bore h o l e  
; i n d i c a t e s . a n  a d d i t i o n a l  10 f t .  o f  l o e s s  
below, the  c u t .  The l o e s s  i s  f o s s i l i f e r o u s ,  
and c o n t a i n s  g r a s s  r o o t  t u b u l e s ,  th r o u g h o u t  
i t s  t h i c k n e s s .  Cut n ea r  r o a d  i n t e r s e c t i o n  
a t  Redwood, M i s s i s s i p p i .
g e n e r a l i z e d  t h a t  t h e  l o e s r' and brown loam s h e e t s  t h i n  
e a s tw a r d  a t  a r a t e  o f  a p p r o x im a t e ly  . 3  f e e t  per  m i l e  i n  
th e  l a t i t u d e s  o f  n o r t h e r n - T e n n e s s e e  and s o u t h e r n  M i s s i s s i p p i .  
I n  L o u i s i a n a  th e .  t h i n n i n g  i s  more r a p i d ,  though  i t s  v a lu e  
i s  i n d e t e r m i n a b l e  b e c a u s e  o f  th e  g r a d u a l  d i s a p p e a r a n c e  o f  
l o e s s ,  and i n ' n o r t h e r n  M i s s i s s i p p i  and s o u t h e r n  T e n n esse e  ' 
i t  i s  a t  a s l i g h t l y  l e s s e r  r a t e ,  on t h e  order  of  .2 8  or  so 
f e e t  p er  m i l e .
On th e  b l u f f - l i n e  h i l l s  f r o n t i n g  th e  M i s s i s s i p p i  
A l l u v i a l  P l a i n  broad  s t a t e m e n t s  c o n c e r n i n g  l o e s s  t h i c k n e s s e s  
c a n n o t  be made. There i s  a h i g h  v a r i a b i l i t y  w i t h  some 
d e p o s i t s  h a v i n g  e x t r e m e l y  abnormal t h i c k n e s s e s .  In  g en e r a l  
l o e s s  d e p o s i t s  away from t h e s e  b l u f f s  are  r a r e l y  over  20 
f e e t  t h i c k ,  though  i n  an e x c a v a t i o n  o f  a h i l l  f r o n t i n g  the  
. M i s s i s s i p p i  R iv e r  f l o o d p l a i n  a t  Redwood, M i s s i s s i p p i  ( s e e  
f i g u r e  2 )  t h e r e  i s  a 65 f o o t  e x p o su r e  o f  l o e s s .  A bore  
h o l e  d i r e c t l y  a t  t h e  f o o t  o f  t h i s  c u t  r e c o r d s  an a d d i t i o n a l  
10 f e e t  o f  l o e s s  so t h a t  t h e  t o t a l  t h i c k n e s s  i s  a t  l e a s t  
75  f e e t .  L o e s s ,  when t h i n l y  p l a s t e r e d  on a s l o p e ,  may appear  
t o  have a huge v e r t i c a l  t h i c k n e s s  i n  a p a r t i a l  c u t ,  however,  
t h e  Redwood e x c a v a t i o n  has  c u t  th ro u g h  th e  v e r y  c r e s t  o f  
an i s o l a t e d  r i d g e - l i k e  h i l l  w h ich  i s  surrounded  by  a l l u v i a l  
f l a t s *  T h is  h i l l  a p p ea rs  to  be a lm o s t  e n t i r e l y  a mass o f  
c a l c a r e o u s  s n a i l - b e a r i n g  l o e s s  and forms t h e  h i g h e s t  
t o p o g r a p h i c  e l e v a t i o n  i n  th e  v i c i n i t y .
U n f o r t u n a t e l y ,  f o r  t h i s  s tu d y ,  I t  has  not  b e e n  p o s s i b l e  
t o  e x p l o r e  a b n o rm a lly  t h i c k  l o e s s  h i l l s  a lo n g  the b l u f f s
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s i n c e  o u t c r o p s  are few and t a r i n g s  t o  s u c h  g r e a t ,  d e p t h  by  
t h e  hand methods a v a i l a b l e  to  t h e  a u th o r  were i m p o s s i b l e .  
.However, a c a r e f u l  b o r i n g  e x p l o r a t i o n  o f  some t h i n  l o e s s  
f r o n t i n g  t h e  a l l u v i a l  p l a i n  a t  V ic k s b u r g ,  M i s s i s s i p p i ,  has  
p r o v e n  i n s t r u c t i v e .  I n  Cemetery H i l l  and P o r t  H i l l  o f  t h e  
V ic k s b u r g  N a t i o n a l  M i l i t a r y  Park a group o f  13 hand auger  
b o r i n g s  w ere  p u t  down by t h e  a u t h o r .  These  a r e  p l o t t e d  on  
p l a t e  6 . The l o c a t i o n  map shows t h a t  t r a v e r s e s  A-A1 and 
B-B1 c r o s s  two h i l l s  w h ic h  form b l u f f s  f r o n t i n g  the a l l u v i a l  
p l a i n .  T r a v e r s e s  A-A’ and B-B* are  p e r p e n d i c u l a r  to the  
b l u f f - l i n e  w h i l e  C-C* i s  p a r a l l e l  t o  t h i s  t r e n d  and e x p o s e s  
t h e  f o o t  o f  P o r t  N o g a le s  H i l l .  In  s e c t i o n  A-A! i t  appears  
t h a t  t h e  g r e a t e s t  t h i c k n e s s  o f  l o e s s  o c c u r s  on the c r e s t  of  
the  h i l l .  On the s l o p e  f a c i n g  t h e  a l l u v i a l  p l a i n  t h e r e  i s  
a g r e a t e r  t h i c k n e s s  o f  l o e s s  than on t h e  o p p o s i t e  s l o p e .
The l o e s s  g r a d u a l l y  d i m i n i s h e s  i n  t h i c k n e s s  from o v e r  35  
f e e t  on th e  summit, and an e q u a l  v a l u e  s l i g h t l y  dow nslope  
from t h e  summit, t o  17 f e e t  n ea r  th e  f o o t  o f  the h i l l  whence  
th e  l o e s s  g r a d u a l l y  t h i n s  to  n o t h i n g  a t  a d i s t a n c e  o f  
a p p r o x i m a t e l y  500 f e e t .  S e c t i o n  B-B* shows t h e  l o e s s  down 
t h e  s lo p e  o f  P o r t  N o g a le s  H i l l  f a c i n g  the a l l u v i a l  p l a i n .  
Here ,  a g a i n ,  t h e  l o e s s  h a s  i t s  g r e a t e s t  t h i c k n e s s  n e a r  the  
c r e s t  o f  t h e  h i l l  and t h i n s  g r a d u a l l y  down e a c h  s l o p e .
The e a s t e r n  s lo p e  c o n t a i n s  a c o m p a r a t i v e l y  t h i n  s e c t i o n  o f  
l o e s s  n e a r  th e  c r e s t ,  w hereas  th e  w e s te r n  s l o p e  c o n t a i n s  
a g r e a t e r  t h i c k n e s s  f o r  a c o n s i d e r a b l e  d i s t a n c e  d o w n s lo p e .  
Near t h e  f o o t  o f  P o r t  N0 g a l e s  H i l l ,  t h e r e  a p p ea rs  to be
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a p p r o x i m a t e l y  30 f e e t  o f  1 : e s s  m a n t l e .  I t  a p p e a r s  from 
the to p o g r a p h y  t h a t  t h e r e  I s  a b u l g e  b e tw ee n  the l o w e s t  
b o r i n g  and th e  one above i t ,  p r o b a b ly  a s  a r e s u l t  o f  
c o l l u v i a t i o n .
S e c t i o n  C-C* shows th e  l o e s s  a l o n g  th e  f o o t  o f  P o r t  
N o g a l e s  H i l l ,  U n f o r t u n a t e l y  th e  l o e s s  t h i c k n e s s e s  a r e  so 
g r e a t  t h a t  the hand a u g e r i n g  methods  were u n a b le  to p e n e t r a t e  
them. A l s o ,  s e v e r a l  o f  t h e  h o l e s  had t o  be abandoned b e c a u s e  
t h e  h i g h  w a te r  t a b l e  c a u s e d  c a v i n g .  However, the b o r i n g s  do 
d i s c l o s e  a w a rp in g  o f  th e  c o n t a c t  o f  t h e  c a l c a r e o u s  and non-  
c a l c a r e o u s  l o e s s ,  and a c o r r e s p o n d in g  w arp in g  o f  th e  w ater  
t a b l e  s u r f a c e .  T h is  w arp ing  c o i n c i d e s  r o u g h l y  w i t h  a 
d r a in a g e  d i r e c t i o n  down t h e  s l o p e  o f  P o r t  N o g a le s  H i l l *
V. ORII&TED LOESS HILLS AND BLUFF-LINE ALLUVIAL FANS
On a e r i a l  p h o to g r a p h s ,  l o e s s  c o v e r e d  h i l l s  are  
e a s i l y  r e c o g n i z a b l e  by c e r t a i n  d i s t i n c t i v e  c h a r a c t e r i s t i c s .  
The h i l l s  i n  t h e  Lower M i s s i s s i p p i  V a l l e y  have  a rough  
o v e r - a l l  n o r t h e a s t - s o u t h w e s t  and n o r t h w e s t - s o u t h e a s t  
o r i e n t a t i o n .  G e n e r a l l y  one o f  t h e s e  d i r e c t i o n s  i s  more 
pronounced  than  th e  o t h e r .  Th is  o r i e n t a t i o n  o f  l o e s s  
h i l l s  i s  i l l u s t r a t e d  i n  f i g u r e  3 > w h ich  d e p i c t s  the  t o p o ­
graphy a l o n g  t h e  b l u f f s  o f  Warren County,  M i s s i s s i p p i ,  
and shows a t y p e  o f  t r e l l i s  d r a i n a g e .  These l o e s s  h i l l s  
are g e n e r a l l y  wooded or o n l y  p a r t i a l l y  c u l t i v a t e d ,  the  
s l o p e s  o c c a s i o n a l l y  b e i n g  b a r e d  by  e r o s i o n  r e s u l t i n g  from  
improper  f a r m i n g . .
I t  may be  o b s e r v e d  on f i g u r e  3 t h a t  f r o n t i n g  t h e s e  
b l u f f s  a t  t h e i r  c o n t a c t  w i t h  t h e  Yazoo R iv e r  f l o o d p l a i n ,  
t h e r e  a r e  c o a l e s c i n g  a l l u v i a l  f a n s  w hich  h a v e  b e e n  b u i l t  
o u t  on t o  th e  f l o o d p l a i n  by s tre a m s  d r a i n i n g  t h e s e  l o e s s  
capped  h i l l s .  In  many p o r t i o n s  o f  t h e  Lower M i s s i s s i p p i  
V a l l e y ,  as  R u s s e l l . h a s  p o i n t e d  o u t ,  th e  c o n t a c t  betw een  
th e  modern R ecen t  a l l u v i u m  o f  t h e  r i v e r  v a l l e y s  and the  
b l u f f s  o f  t h e  P l e i s t o c e n e  t e r r a c e  d e p o s i t s  i s  marked by  
d i s t i n c t i v e  rim-swamps a s  a r e s u l t  o f  l e s s e r  a l l u v i a t i o n  
n e a r  t h e  v a l l e y  w a l l s  than  o u t  i n t o  t h e  modern a c t i v e  
f l o o d p l a i n .  • However, . t h i s  c o n d i t i o n  i s  not  pronounced  
where su c h  b l u f f  h i l l s  c o n t a i n  t h i c k  m asses  o f  l o e s s .
I t  seems p l a u s i b l e ,  t o  c o n c lu d e  t h a t  e r o s i o n  o f  th e  l o e s s
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F i g u r e  3 .
i s  e x t r e m e l y  r a p i d  and t h a t  t :.e e x c e s s  o f  d e b r i s  f u r n i s h e d  
t o  s t r e a m s  d r a i n i n g  l o e s s  u p la n d s  i s  s u f f i c i e n t  to  b u i l d  
o u t  a l l u v i a l  f a n s *  These  fa n ’s have b e e n  b u i l t  up o f  a 
c o m b in a t i o n  o f  l o e s s  and t e r r a c e  m a t e r i a l s *  One o f  t h e s e  
f a n s  i n  v e r t i c a l  s e c t i o n  from a l o c a l i t y  n e a r  Yazoo C i t y ,  
M i s s i s s i p p i ,  i s  p i c t u r e d  i n  f i g u r e  Ij.* J u d g in g  from  the  
h o r i z o n t a l  s t r a t i f i c a t i o n  i n  the  bank t h e r e  has  b een  a 
s e r i e s  o f  r a p i d  d e p o s i t i o n s *  -Much c o a r s e  sand i s  mixed  
w i t h  f i n e  s i l t s ,  and o c c a s i o n a l l y  a w ea th e r ed  and abraded  
c a r b o n a t e  t r e e  r o o t  f i l l i n g  i s  fou nd  i n  t h e s e  d e p o s i t s .
S e c t i o n  o f  an a l l u v i a l  f a n  f r o n t i n g  l o e s s  h i l l s  n ea r  Yazoo C i t y  
M i s s i s s i p p i ,
V I.  COLOR OP LOESS
C h a r a c t e r i s t i c a l l y  u nw eathered  l o e s s  i s  o f  a 
y e l l o w i s h  brown or b u f f  c o l o r  which  i s  u n i fo rm  o v e r  w id e  
areas*  The c o l o r  o f  most  u n a l t e r e d  Kansas "Peor ia"  l o e s s  
can h a r d l y  be d i s t i n g u i s h e d  from t h a t  o f  M i s s i s s i p p i *
T h i s  s t r i k i n g  u n i f o r m i t y  o f  un w eath ered  l o e s s  e x i s t s  o v e r  
a l l  o f  t h e  M i s s i s s i p p i  and M i s s o u r i  v a l l e y s *  However,  
where w e a t h e r i n g  p r o c e s s e s  have a f f e c t e d  t h e  upper l o e s s ,  
c e r t a i n  c h a r a c t e r i s t i c  c o l o r  ch a n g es  have  ta k en  p l a c e .
Leached l o e s s  o f t e n  i s  d i f f i c u l t  t o  d i s t i n g u i s h  by  
c o l o r  from u n a l t e r e d  l o e s s  b u t  on c a r e f u l  i n s p e c t i o n ,  
e s p e c i a l l y  on w e l l  l e a c h e d  d e p o s i t s ,  n o n - c a lc  or eous  l o e s s  
a p p e a rs  t o  be  more b r o w n is h .  Brown loam has  e s s e n t i a l l y  
• the  same c o l o r  a s  l e a c h e d  l o e s s  a l t h o u g h  a t  t im e s  i t  a l s o  
can be  more d i s t i n c t l y  b ro w n ish ,  e s p e c i a l l y  on w e l l  d r a i n e d  
s l o p e s .  The i n c r e a s e  o f  b r o w n is h n e s s  i n  l e a c h e d  l o e s s  and 
brown loam may be a t t r i b u t e d  to  an i n c r e a s e  i n  o x i d a t i o n  
o f  t h e  i r o n  b e a r i n g  m i n e r a l s .
The m o st  d i s t i n c t i v e  c o l o r  change t o  be o b s e r v e d  i n  
l o e s s  may occu r  w i t h i n  a l i m i t e d  s e c t i o n  and i s  g e n e r a l l y  
th e  r e s u l t  o f  w a te r  t a b l e  i n f l u e n c e s .  L oess  m o s t l y  .because  
o f  i t s  s i t u a t i o n  on h i l l  c r e s t s  i s  w e l l  d r a i n e d .  But where 
t h e r e  i s  a permanent w a te r  t a b l e  i n  l o e s s ,  o x i d i z e d  i r o n  
compounds,  w h ich  im part  th e  c h a r a c t e r i s t i c  b r o w n ish  c o l o r a t i o n ,  
may become e i t h e r  c h e m i c a l l y  red u ced  o r  removed by s o l u t i o n
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so t h a t  a g r a y i s h  c o l o r  i s  , poduced.  With e x p o s u r e  o f
such  d i s c o l o r e d  l o e s s  and w i t h  l o w e r i n g  o f  t h e  w a t e r  t a b l e ,
th e  g r a y  c o l o r  may p e r s i s t  f o r  some t i m e .  B o r d e r in g  U. S.
Highway 61 a t  the s o u t h e r n  end o f  V ic k s b u r g  w i t h i n  th e  c i t y
l i m i t s ,  a l o e s s  i s  e x p o se d  i n  the road  c u t ,  a p p a r e n t ly
h a v in g  a g r a y  c o l o r  o f  some age  j u d g i n g  from  i t s  h i g h
e l e v a t i o n  above t h e  p r e s e n t  w a te r  t a b le *
A l th o u g h  gray  l o e s s  seems to  be i n f r e q u e n t l y  ex p o sed
i n  n a t u r a l  o u t c r o p s ,  i t  i s  f a i r l y  commonly e n c o u n t e r e d  i n
b ore  h o l e s ,  t h u s  i n d i c a t i n g  t h a t  i t  i s  not a s  r a r e  as
i n d i c a t e d  by e x p o s u r e s .  In  th e  V ic k s b u r g  N a t i o n a l  M i l i t a r y
Cem etery ,  where l o e s s  o v e r l i e s  a d en se  -O l i g o c e n e  c l a y ,  a
p e r c h e d  w a t e r - t a b l e  o c c u p i e s  most  o f  the  d e p o s i t *  In  a
32 f o o t  b o r i n g ,  27 f e e t  o f  u n i fo rm  b l u e - g r a y  l o e s s  was
e n c o u n t e r e d .  A 3&-0 f o o t  s e c t i o n  o f  gray  t o  g r a y - b u f f  l o e s s
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h a s  b e e n  r e p o r t e d  i n  T a l l a h a t c h i e  County,  M i s s i s s i p p i ,  and 
a lip*0 f o o t  s e c t i o n  o f  b l u i s h  gray t o g e t h e r  w i th  i n c i p i e n t l y
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o x i d i z e d  o l i v e - d r a b  l o e s s . i s  r e c o r d e d  i n  Yazoo County.
I n  road c u t s  1 m i l e  s o u t h e a s t  o f  Hickman, Kentucky,  
t h e r e  i s  e x p o s e d  a mass o f  gray l o e s s  o f  u n d eterm in ed  
t h i c k n e s s  o v e r l a i n  by £ f e e t  or so o f  brown l o e s s .  A l th o u g h
12 P r id d y ,  R. R , ,  T1T a l l a h a t c h i e  County M in er a l  
R e s o u r c e s ,11 B u l l .  50* M iss .  G eo l .  S u r v . ,  U n i v e r s i t y ,  M iss ,  
(19li-2), p .  l*.6 .
1$ M e l l e n ,  P.  P . ,  "Yazoo County M in era l  R e s o u r c e s , 11 
B u l l .  39 ,  M iss .  G e o l .  S u r v . ,  U n i v e r s i t y ,  M is s .  ( 1914-0 ) ,  p .  32 .
22
th e  e x p o s u r e s  a r e  i n  h i l l s  /rhich are  s e p a r a t e d  by d e e p l y  
i n c i s e d  v a l l e y s ,  t h e  gray l o e s s  i n  i t s  o u t c r o p s  h a s  a 
s t r i k i n g l y  h o r i z o n t a l  c o n t a c t  w i t h  th e  brown l o e s s *
However, t h e  o u t c r o p s ' o f  gray  l o e  s s  are  l i m i t e d  and t h e s e  
do n o t  c o r r e l a t e  f a r t h e r  t h a n  t h r o u g h  th e  f l a n k s  o f  th r e e  
h i l l s *  The g r a y  l o e s s  c o n t a i n s  c a l c a r e o u s  t r e e  r o o t  r e ­
p l a c e m e n t s  i n  i s o l a t e d  m a s s e s  t o g e t h e r  w i t h  many l e n s - l i k e  
i r o n s t o n e  c o n c r e t i o n s ,  some o f  w h ic h  a r e  12 i n c h e s  .i n  d ia m e te r  
and 3. t o  5 i n c h e s  i n  . th i c k n e s s *  These  have t h e i r  l o n g e s t  
d i a m e t e r s  l y i n g  h o r i z o n t a l *  On a much s m a l l e r  s c a l e  the  
gray l o e s s  c o n t a i n s  innum erab le  a n a s t o m o s in g  l a y e r s  o f  i r o n  
c o l o r a t i o n s  so t h a t ,  when powdered,  th e  p r o d u c t  has  a y e l l o w  
b u f f  c o l o r  l i k e  o r d i n a r y  l o e s s *  At a d e p th  o f  8 f e e t  below  
th e  s u r f a c e  a d i s t i n c t  h o r i z o n t a l  band 6 i n c h e s  i n  t h i c k n e s s  
n e a r  th e  t o p  o f  t h e  g r a y  l o e s s  i s  s t a i n e d  by i r o n  compounds 
so a s  t o  h ave  an o r a n g e - r e d  c o lo r *  These, i n d i e a t i o n s  seem
f  /'■ ' ■
t o  s u g g e s t  t h a t  g ro u n d -w a ter  may t r a n s p o r t  and r e p r e c i p i t a t e  
th e  u n a l t e r e d  i r o n  s a l t s  i n t o  d i s t i n c t  c o n c e n t r a t i o n s  and  
th e r e u p o n  b l e a c h  th e  l o e s s  through  t h i s  s e p a r a t io n *
O f t e n  l o e s s ,  e s p e c i a l l y  n e a r  th e  s u r f a c e ,  h a s  a m o t t l e d  
ap p earan ce  ( f i g u r e '  5 )  i n  w hich  the  y e l l o w  brown c o l o r  c o n t a i n s  
s p l o t c h e s  o f  gray*. /  I t  w i l l  be  n o t i c e d  i n  th e  p h o to g ra ph  
t h a t  t h e  gray ', a r e a s  /have t h e  d im e n s io n s  o f  t r e e  r o o t s *  When 
c a r e f u l l y  e x c a v a t e d  t h e y  may b e  o b se r v e d  to  b i f u r c a t e  and to  
be c o n t i n u o u s  over  s e v e r a l  f e e t .  These have no r e l a t i o n  to  
r o o t  c o n c r e t i o n s  d i s o u s s e d  e l s e w h e r e  i n  t h i s  paper* I t  i s
F i g u r e  $ .  M o t t l e d  appearance  o f  u n d i s t u r b e d  c a l ­
c a r e o u s  l o e s s .  I n  r o a d  c u t  a l o n g  U. S . .  Highway 
6 1 ,  8 m i .  S.  o f  V ic k s b u r g ,  M i s s i s s i p p i .
F i g u r e  6 .  S n a i l s  cemented t o g e t h e r  by c a l c a r e o u s  
c o n c r e t i o n s .  L e f t  spec im en  has- 'remains o f  s e v e n  
s n a i l s ,  r i g h t  spec im en has  rem ain s  o f  f i v e .
S .  o f  N a tc h e z ,  M i s s i s s i p p i .  N a tu r a l  s i z e *
s u g g e s t e d  as  a p o s s i b i l i t y  shat  t h e  g r a y  c o l o r a t i o n  has  
r e s u l t e d  when t h e  ca rb o n  i . i  t h e  r o o t s ,  upon t h e i r  d e c a y i n g ,  
a c t e d  as  a r e d u c i n g  a g e n t  w h ic h  changed  the  u s u a l  o x i d a t i o n  
c o l o r  to  a g r a y .  S in c e  o x i d a t i o n  c o l o r s  i n  s o i l s  are  
g e n e r a l l y  d i f f i c u l t ,  to  d e s t r o y  by  r e d u c t i o n ,  i t  may be  
e q u a l l y  p l a u s i b l e  t h a t  l e a c h i n g  h a s  removed o x i d i z e d  m in e r a ls  
th ro u g h  a r o o t  c h a n n e l  i n  o r d e r  to  produce  t h e  g r a y .  This  
ty p e  o f  m o t t l i n g  i s  n o t  r e s t r i c t e d  to  l o e s s  b u t  o c c u r s  i n  
a l l  s o r t s  o f  s o i l s .
In  t h e  Lower M i s s i s s i p p i  V a l l e y  a t  a few  l o c a l i t i e s
l o e s s  s h e e t s  o l d e r  than th e  c a l c a r e o u s  l a y e r  so  f a r
d e s c r i b e d  a r e  r e c o g n i z e d  by c e r t a i n  g e o l o g i s t ,  c h i e f l y
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t h o s e  o f  I l l i n o i s .  These h o r i z o n s ,  termed Farmdale and 
L o v e la n d ,  w i l l  b e . d i s c u s s e d  i n  g r e a t e r  d e t a i l  under l o e s s  
s t r a t i g r a p h y .  The c o l o r s  o f  t h e s e  h o r i z o n s  are  a t  v a r i a n c e  
w i t h  t h o s e  o f  th e  upper l o e s s ,  Farmdale l o e s s  i s '  
c h a r a c t e r i z e d  by what h a s  b e e n  c a l l e d  a c h o c o l a t e - b r o w n  
a p p ea ra n ce  and L ove lan d  l o e s s  h a s  more o f  a r e d d ish -b r o w n  
c o l o r .  I t  i s  u n f o r t u n a t e  b u t  t h e s e  s t r a t i g r a p h i c  h o r i z o n s  
are o f t e n  r e c o g n i z e d  s o l e l y  by t h e i r  c o l o r .  The s t r a t i ­
g r a p h ic  h o r i z o n  and p l a s t i c i t y  o f t e n  are  o n l y  complementary  
c o n s i d e r a t i o n s .
A c c o r d in g  t o  t h e  M u n se l l  s o i l  c o l o r  n o t a t i o n s  as  
p u b l i s h e d  by Wascher, e t  a l ,  l o e s s  d e p o s i t s  o f  the Lower 
M i s s i s s i p p i  V a l l e y  may have t h e  f o l l o w i n g  c h a r a c t e r i s t i c s .
^  Wascher, Humbert, and Cady, ojc. c l t .
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Leached l o e s s  or  brown loam h a s  a 
n o t a t i o n  o f  10YR 5 / 6 - 5 / 6  t o  7.5YB 5 / 8 .
U n a l t e r e d  l o e s s  has  a n o t a t i o n  o f  about  
10YR 6 /3 '  t o  7.5YR 5 / 6  and 6 / 4 .
A c c o r d in g  to  Wascher,  he has  i d e n t i f i e d  
Farmdale l o e s s  NW o f  F i n l e y ,  T e n n e s s e e ,  as  
5YR to  7*5YR 6/11 and Loveland  l o e s s  i n
i t s  ,rBn h o r i z o n  as  5>YR 5 / 8  o r  7.5YR 5 / 8  to  
2.5YR 14-/8.
R eg a r d in g  t h e  c o l o r  o f  l o e s s  i t  may b e  g e n e r a l i z e d
t h a t :
(a )  The c o l o r  o f  u n a l t e r e d  upper l o e s s  
th r o u g h o u t  t h e  M i s s i s s i p p i  and M i s s o u r i  v a l l e y s  i s  
e s s e n t i a l l y  t h e  same,
(b) Leached l o e s s  and brown loam may be more
browni sh .
( c )  A p er ch ed  w a te r  t a b l e  may a l t e r  the  u s u a l  
y e l l o w  brown c o l o r  o f  l o e s s  to  g r a y .
(d)  O c c a s i o n a l l y  a perch ed  w a t e r  t a b l e  w i l l  
r e d i s t r i b u t e  i r o n  s a l t s  t o  form  i r o n  c o n c r e t i o n s  and 
a p p a r e n t l y  a t  th e  same t im e  b l e a c h  t h e  l o e s s  from which  
th e  i r o n  was o b t a i n e d .
( e )  S t r a t i g r a p h i c a l l y ,  o l d e r  l o e s s e s  are  
r e c o g n i z e d  by some w orkers  p a r t l y  on a b a s i s  o f  c o l o r  
d i f f e r e n c e .
V I I .  INVERTEBRATE FOSSILS
L o e s s  d e p o s i t s  o f  t h e  Lower M i s s i s s i p p i  V a l l e y  c a r r y  
an abundant  i n v e r t e b r a t e  fauna* About II4.QO spe c im en s  were  
c o l l e c t e d  by t h e  a u th o r  from one r a i l r o a d  c u t  s o u t h  o f  the  
M i s s i s s i p p i  R iv e r  b r i d g e  a t  N a t c h e z ,  M i s s i s s i p p i .  F o l l o w ­
i n g  i s  a l i s t  o f  t h e  s p e c i e s  which  have b een  i d e n t i f i e d  
from t h i s  l o c a t i o n *
( I d e n t i f i c a t i o n  by H* Harry a c c o r d i n g  t o  P i l s b r y ,  H. A*, 
Land M o l l u s c a  o f  N o rth  Am erica ,  Monogr* 3 o f  Acad* N a t .  
S c i .  P h i l a . , 1939-19 ij -8 , . i | v o l s . )
T r i o d o p s i s  f r a u d u l e n t a  ( P i l s . )
H e l i c i n a  o r b i c u l a t a  (Say)
Mesodon i n f l e c t u s  (Say)
A l l o g o n a  pro fu nd a  (Say)
T r i o d o p s i s  a l b o l a b r i s  (Say)
Mesodon z a l e t u s  (B inney)
T r i o d o p s i s  n o t a t a  (D e sh a y es )
T r i o d o p s i s  o b s t r i c t a  (Say)
Mesodon e l a v a t u s  (Say)
Mesodon t h y r o i d u s  b u c c u l e n t a  (Gould)
S ten o tre m a  s te n o tr e m a  ( P f r * )
S ten o trem a  h ir su tu m  (Say)
S te n o tre m a  monodon ( R a c k e t t )
S ten o tre m a  f r a te r n u m  (Say)
S t r o p i l o p s  l a b y r i n t h i c a  (Say)  P h i l s .
P u p o id es  a l b i l a b r i s  (C. B. Adams)
G a s t r o c o p t a  a r m i f e r a  (Say)
G a s t r o c o p t a . c o n t r a c t a  (Say)
G a s t r o c o p t a  p e n to d o n  (Say)
G a s t r o c o p t a  c o r t i c a r i a  (Say)
V e r t i g o  t r i d e n t a t a  (Wolf)
C i o n e l l a  l u b r i c a  (M u l ler )
Haplotrema c o n ca v a  (Say)
Mesomphix cap n od es  (W. G* B in n ey)  (Could be M. f r i a b i l i s
or M. c u p r e u s . )
R e t i n e l l a  e l e c t r i n a  (Gould)
R e t i n e l l a  i n d e n t a t a  (Say)
P a r a v i t r e a  p l a c e n t u l a  ( S h u t t l e w o r t h )
E u con u lu s  f u l v u s  (D ra p .)  P h i l s .
Z o n i t o i d e s  a rb o re u s  (Say)  P i l s .
V e n t r i d e n s  l i g e r a  (Say)
2$
H aw aiia  m in u s c u la  (E :.nney)
P a r a v i t r e a  m u l t i d e n t  i t a  (B in n ey)
A n g u i s p i r a  a l t e r n a t e  (Say)
A n g u i s p i r a  a l t e r n a t a  lawae ( P i l s )
D i s c u s  p a t u l a  (Draparnaud)
Puneturn m in u t is s im u m  (Lea)
C o lu m e l la  e d e n t u l a  (Draparnaud)
S u e c i n e a  o v a l i s  (Say)
S u c c i n e a  a v a r a  (Say)
Carychium e x i l e  (H. C. Lea)
P o l y g y r a  p o s t e l l i a n a  e s p i l o c a  (B land)  (But what he
p r o b a b ly  t h o u g h t  was t h i s  i s  now 
c a l l e d  P. a u r i f o r m i s  ( B l a n d ) . )  
Mesomphix v u l g a t u s  (H, B. Baker)
V e n t r i d e n s  g u l a r i s  (Say)
S u c c i n e a  g r o s v e n o r i  (Lea)
H e n d e r so n ia  o c c u l t a  
D i s c u s  c r o n k h i t e i  (Newcomb)
V a l l o n i a  g r a c i l i c o s t a t a  
T r i o d o p s i s  m u l t i l i n e a t a  (Say)
P u p i l l a  muscorum ( L in n e ) .
Mesodon c l a u s u s  (Say)
S u c c i n e a  o v a l i s  (Say)
I n  t h e  N a t i o n a l  M i l i t a r y  Park a t  V ic k s b u r g ,  M i s s i s s i p p i
a s m a l l e r  c o l l e c t i o n  i n c l u d e d  th e  f o l l o w i n g  s p e c i e s :
( I d e n t i f i c a t i o n  by  H. H a rr y . )
A l l o g o n a  p rofunda  
H e l i c i n a  o r b i c u l a t a  
Haplotrema c o n c a v a  
D i s c u s  p a t u l u s
A n g u i s p i r a  a l t e r n a t a  ( fra g m en t)
Mesodon s p . ,  c f .  M. z a l e t u s  
Mesodon t h y r o i d u s  
T r i o d o p s i s  f r a u d u l e n t a  
Mesodon i n f l e c t u s ,
S ten o trem a  h ir su tu m  
S ten o tr e m a  s te n o t r e m a  
V e n t r i d e n s  l i g e r a  ( fra g m en t)
A l l  o f  t h e s e  s p e c i e s  were found . in  the  f i r s t  l o c a l i t y .  
The s i g n i f i c a n t  a s p e c t s  o f  t h e s e  l o e s s  f a u n a s  a re :
(a )  The spec im ens  are  a l l  t e r r e s t r i a l  pu lm onates
(b)  These s p e c i e s  r e p r e s e n t  an im als  w h ich  l i v e d  
under  th e  h i l l y  woodland c o n d i t i o n s  w hich  a r e  e s s e n t i a l l y  the
 ^i
same as  t h o s e  w h ic h  e x i s t  1 n t h e  same r e g i o n  today*
( c )  The s p e c i e s  are  a l l  r e p r e s e n t e d  by forms  
l i v i n g  to d a y  i n  the same r e g i o n *
As an anomaly t o  t h i s  p rep o n d era n ce  o f  t e r r e s t r i a l  
p u lm o n a te s  i s  t h e  r a re  d i s c o v e r y  o f  t i n y  c l a m - l i k e  f o s s i l s .  
S e v e r a l  s p e c im e n s  _pf S p h e r i c i d a e  (a  f r e s h - w a t e r  m o l lu s k )  
have b e e n  fo u n d  n e a r  V ic k s b u r g  b y ' t h e  a u t h o r .  These p r o ­
b a b l y  l i v e d - i n  f r e s h - w a t e r  ponds and l a t e r  were i n c o r p o r a t e d  
i n t o  t h e  l o e s s  by  a d d i t i o n  o f  s i l t s  t o  the  s e c t i o n  which  a t  
t h e  same t im e  d e s t r o y e d  t h e s e  pon d s .
O f te n  t h e  f o s s i l  g a s tr o p o d  s h e l l s  a re  found cemented  
t o g e t h e r  by c o n c r e t i o n a r y  m a t e r i a l .  F ig u r e  6 shows two 
groups  o f  s h e l l s  w h ich  have b e e n  t h u s  cem ented .  P o s s i b l y  
t h e s e  s n a i l s  are c l o s e l y  grouped as  a r e s u l t  o f  c r a w l i n g  i n t o  
e a r t h  v o i d s  where t h e y  a f t e r w a r d s 'b e c a m e  t r a p p e d .  F ig u r e  7 
d e p i c t s  a c o n c e n t r a t i o n  o f  s n a i l  s h e l l s  a l o n g  e i t h e r  a 
form er  r o o t  h o l e  or a c r e v i c e .  I t  may be  o b se r v e d  t h a t  the  
s n a i l s  v e r y  l i k e l y  had c r a w le d  t o  t h e i r  p r e s e n t  p o s i t i o n s .
The upper  p o r t i o n  o f  t h i s  s n a i l  c o n c e n t r a t i o n  i s  a p p r o x im a te ly  
2 - 1 / 2  f e e t  be low  t h e  l o e s s  s u r fa c e *
F i g u r e  7* ' \  C o n c e n t r a t i o n  o f  s n a i l  s h e l l s  w i t h i n  
e i t h e r  a fo rm er ' 'ro o t  h o l e  or a c r e v i c e *  P l a n t s  
are. growing  i n  p a r t l y  open c r a c k s .  P l a n t  b a s e s  
are 2 - 1 / 2  f t .  b e lo w  s u r f a c e ,  m i .  N. o f  B ig
B la c k  R iv e r  on U. S.  Highway 6 l  S. o f  V ic k sb u r g ,  
M i s s i s s i p p i .
V I I I .  CHEMICAL ANALYSES
Nine c h e m ic a l  a n a l y s e s  o f  l o e s s  sam ples  have b een  
made by  Mr. Gerhard V o g e l  and th e  au th o r  u s i n g  f a c i l i t i e s  
made a v a i l a b l e  f o r  t h i s  p u r p o se  by t h e  S c h o o l  o f  G eology  
o f  t h e  L o u i s i a n a  S t a t e  U n i v e r s i t y *  The p ro ced u re  f o l l o w e d  
i n  m aking t h e s e  a n a l y s e s  i s  o u t l i n e d - i n  f i g u r e  8 . T h is  i s  
a s y s t e m  d e v e l o p e d  by Mr. R u s s e l  T. R u n n e ls ,  c h i e f  c h e m is t  
o f  t h e  Kansas G e o l o g i c a l  Survey ,  who v e r y  k i n d l y  gave 
p e r m i s s i o n  f o r  i t s  u s e  and f u r n i s h e d  much h e l p f u l  a d v i c e .
V e r t i c a l  s e c t i o n s  o f  l o e s s  a t  N atch ez  and Greenwood,  
M i s s i s s i p p i ,  were sampled w i t h i n  t h e  unw eathered  c a l c a r e o u s  
p o r t i o n s .  These  sam p les  were ta k en  a t  t h e  b a se  o f  th e  l o e s s ,  
m i d - p o r t i o n  o f  th e  l o e s s ,  and a t  t h e  t o p  o f  t h e  l o e s s .  The 
■ six  sam p les  w ere  s u b j e c t e d  t o  c h e m i c a l  a n a l y s e s ,  th e  R e s u l t s  
o f  w h ich  a r e  t a b u l a t e d  i n  t a b l e  1 .  These  a n a l y s e s  are  
i n s t r u c t i v e  i n  p o i n t i n g  o u t  t h a t  t h e r e  i s  a g r e a t  u n i f o r m i t y  
among t h e  sa m p les  a l t h o u g h  th e  l a c k  o f  an a b s o l u t e  s ta n d a rd  
f o r  co m p a r iso n  makes i t  d i f f i c u l t  t o  e v a l u a t e  th e  a n a l y s e s  
i n d i v i d u a l l y .  The c h i e f  component o f  t h e  sam p les  i s  S i 0 2 
w h ich  composes  betw een  $ 6 . 7 9  and 6 6 . ^ 3$ o f  t h e  i n d i v i d u a l  
sam p les  by w e i g h t .  AI2O3 v a r i e s  b e tw een  7*33 and 1 1 . 16$  
w h i l e  CaO v a r i e s  b e tw een  7 *74- and 1 1 .72$ by w e i g h t .  The 
r e m a in in g  components  a r e  i n  s m a l l  q u a n t i t i e s ,  t h e  most  
im p o r t a n t  o f  w h ich  a r e  MgO . and MgO v a r i e s  b e tw e e n
3 . 1 1  and $.09$ w h i l e  v a r i e s  b e tw een  2 . 9 9  and 3 .70$.
P20 g r a n g e s  b e tw een  .0 7  and .10$.
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F ig u r e  8# Flow diagram o f  c h e m ic a l  a n a l y s i s  t e ch n iq u e  used#
I  a* I  b. I c .  I I  a* I I  b .  I I  c .
I g n i t i o n  L oss 8 . 8 0 7 . 8 0 1 0 . 2 5 1 2 . 1 9 1 1 . 3 7 1 1 . 9 1
S02 0 . 1 2 . . . . _  . . . 0 . 0 8 0 . 0 2 0 . 0 2
S102 6 4 - 5 1 6 6 . 4 3 6 2 . 2 3 5 6 . 7 9 6 1 . 9 3 5 8 . 7 0
A l 203 8 . 1 1 7 . 6 8 1 1 . 1 6 7 . 3 3 8 . 1 0 7 . 9 6
T i 0 2 0 . 4 7 0.1+.7 0 . 5 1 0 . 5 9 0 . 5 5 0 . 5 8
CaO 9 . 5 4 8 . 0 6 7 - 7 4 1 1 . 7 2 9 . 6 3 9 . 7 0
MgO 3 . 9 7 3 . 5 0 3 . 1 1 5 . 0 9 4 - 3 0 4 . 3 8
Na2 0 0 . 5 6 0 . 8 9 0 . 8 6 1 . 1 3 0 . 9 7 1 . 3 2
K20 1 . 8 2 2 . 4 2 2 . 1 1 1 . 4 1 1 . 5 1 1 . 5 3
p 20$ 0 . 0 7 0 . 0 8 0 . 0 8 0 . 0 9 0 . 1 0 0 . 1 0
P e 2 03 3 . 2 5 3 . 7 0 3 . 6 6 2 . 9 9 3 . 1 5 3 . 4 0
I# L o e s s ,  2 mi* N. o f  N a tc h e z ,  Miss* a) Base o f  Loess*  
b) M id -L o e s s ,  6* above B a s e ,  c )  T o p -L o es s ,  12* above  
Base*
I I .  L o e s s ,  8 m i.  E o f  Greenwood, M is s ,  a) Base o f  L o e s s ,  
b) M id -L o ess ,  3* above B a s e ,  c)  T o p -L o e s s ,  6 ’ above  
B a s e .
Tab le  1 .  Chemical  a n a l y s e s  o f  l o e s s  s e c t i o n s
a t  N a tch ez  and Greenwood, M i s s i s s i p p i .
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For g e n e r a l  c o m p a r iso n  of  t h e s e  a n a l y s e s  w i t h  o t h e r s  
s e l e c t e d  from l i t e r a t u r e  a c o m p i l a t i o n  o f  p u b l i s h e d  chem ica l  
a n a l y s e s  o f  l o e s s e s  i s  p r e s e n t e d  i n  t a b l e  2* These  i n c l u d e  
a n a l y s e s  from China,  E a s t e r n  and W estern  Europe,  and p a r t s  
o f  t h e  U n i t e d  S t a t e s *  These  a n a l y s e s  have been  s e l e c t e d  w i th  
an ey e  t o  p r e s e n t i n g  t h o s e  l o e s s e s  w h ich  are  c a l c a r e o u s  so as  
to  a f f o r d  a d i r e c t  co m p a r iso n  w i t h  t h e  c a l c a r e o u s  m a t e r i a l s  
o f  t h e  Lower M i s s i s s i p p i  V a l l e y *  I t  can  be  n o t e d  t h a t . t h e s e  
w o r ld - w id e  a n a l y s e s  bear  s t r i k i n g  r e s e m b l a n c e s , t o  t h o s e  o f  
t h e  Lower M i s s i s s i p p i  V a l l e y .  A l l  have SiOg &s t h e i r  c h i e f  
component c o m p r i s i n g  b e tw e e n  59*30  and 7^*95$ by w e i g h t .
A^O^ and CaO a r e  s ec o n d a r y  i n  im p o r ta n c e ,  Al^O^ v a r y i n g  
b e tw ee n  8 . 0 5  and 1 1 . l\$% w h i l e  CaO shows a much g r e a t e r  range  
v a r y i n g  from 1*72 to  8 * 0 6 $ .  Where c a r b o n a t e s  have been  
d e t e r m in e d ,  i n  a l l  b u t  a n a l y s e s  VI and VII, MgO i s  much l e s s  
abundant th a n  c a l c i u m  c a r b o n a t e .
An a t te m p t  h as  b ee n  made to  d e te rm in e  th e  v a r i a t i o n s  
i n  c h e m ic a l  c o m p o s i t io n  w i t h i n  a s i n g l e  p s e u d o a n t i c l i n a l  
l o e s s  d e p o s i t  by  a n a l y s e s  o f  i t s  l e a c h e d  l o e s s ,  t h e  B 
h o r i z o n  o f  a s o i l  formed a t  th e  f o o t  o f  t h e  d e p o s i t ,  and the 
u n w eath ered  p a r e n t  l o e s s .  These  a n a l y s e s  p r e p a r e d  from  
m a t e r i a l s  c o l l e c t e d  from a d e p o s i t  n o r t h  o f  W o o d v i l l e ,  
M i s s i s s i p p i ,  a r e  p r e s e n t e d  i n  t a b l e  3 .  A g r e a t  v a r i a t i o n  
o c c u r s  i n  th e  c a l c i u m  o x i d e  p e r c e n t a g e s  w h ich  i n  t u r n  h e a v i l y  
i n f l u e n c e  t h e  r e l a t e d  p e r c e n t a g e s  o f  s i l i c a .  Thus unweathered  
l o e s s  h as  c o n s i d e r a b l e ,c a l c i t e  and c o m p a r a t iv e ly  l e s s  s i l i c a  
w h i l e  l e a c h e d  l o e s s  i s  low i n  c a l c i u m  and r e l a t i v e l y  h i g h  i n
I . I I . h i . IV. V. V I . V I I . V I I I . IX. X. X I . X I I . X I I I .
S i 0 2 6 4 . 2 2 6 1 . 2 3 5 9 . 3 0 6 7 . 7 9 7 1 . 0 9 6 8 . 8 1 0 . 0 6 4 . 6 1  6 3 . 8 2 7 7 . 0 2  7 0 . 3 4 7 4 . 9 5  6 0 . 6 9
AI2O3 1 1 . 3 5  1 1 . 14-5 1 0 . 6 4 8 . 0 5 - ' • 1 2 . 7 4 8 . 4 0 7 . 9 5
P e 203 1 8 . 1 3 . 5 0 2 . 3 2 111.. 67 1 6 . 7 8 1 8 . 2 0  1 5 . 8 8 2 . 6 1 1 . 3 8 1 2 . 1 0 6 . 1 9 5 . 9 8 2 . 6 1
PeO W . ro 0 1 . 5 5 0 . 5 1 0 . 2 7 0 . 6 7
T i 0 2 0 . 7 0 0 . 6 0 0 . 4 0 0 . 7 7 0 . 5 2
CaO 6 . 3 1 6 . 7 3 1 . 8 1 2 . 6 7 2 . 6 5 5 . 4 i 8 . 2 7 3 . 2 5 1 . 7 2 2 . 1 0 8 . 0 6
CaC03 1 3 -14.0 1 4 . 9 0 1 5 . 7 2 8 . 3 4
MgO 2 . 0 9 1 . 4 6 3 . 6 9 3 . 8 5 1 . 6 3 1 . 7 9 1 . 7 9 4*56
MgC03 3 . 9 5 14.58 $ . 9 5 .U 4
Na2 0 0 . 2 2 1 . 6 $ 1 . 8 0 O.8 7 0 . 2 3 1 . 3 5 1 . 4 0 1 . 4 7 1 . 0 7 i in
K20 0 . 9 9 2 . 1 0 2 . 1 7 1 . 7 0 1 . 3 0 2 . 0 6 0 . 9 9 2 . 6 9 2 . 2 3 1 . 0 8
p2 ° 5 0 . 1 8 0 . 2 0 O.6 3 0 . 1 1 0 . 0 6 0 . 3 5 0 . 7 1 0 . 0 6 0 . 1 3
c o 2 I4.. 01 ■ < • ' ^ . 5 0 0 . 8 0 6 . 3 1 7 . 1 5 2 . 8 3 6 . 9 2 3 . 6 7 9 . 6 3
I*
I I .




V I I .
V I I I .
IX.
X.
L o e s s  from Honan, China.  ( P r o f .  E. 0 .
W i lso n ,  P e k in g )  Prom Barbour 1 9 2 6 .
L o e s s  from T a i - y u a n ,  S c h a n s i ,  Barbour,
1 9 2 6 .
L o e s s  from W e i -n in g ,  Kansu, Barbour,
1 9 2 6,
L o e s s  from O str a u ,  Saxony,  S c h e i d i g ,  1 9 3 2 .  XI.  
L o ess  from Neubad, S w i t z ,  M e r r i l l  1921 ,  
p.  3 1 3 .  X I I .
L o e s s  from M i t c h e l l  C o . ,  Kans, Frye 19k7> 
p .  39 .  X I I I .
L o e s s  from R ic e  C o . ,  Kans,  Frye 191+7j P* 39 .
L o e s s  from Galena,  I l l i n o i s ,  Chamberl in  & 
S a l i s b u r y ,  U . S . G . S .  6 t h  Ann. R ep t .  p .  2 8 2 ,
188$ .
L o e s s  from P a y e t t e  C o . ,  Iowa, Kay & 
Graham, Iowa G .S .  V o l .  3 6 , p .  2 $ 2 ,  
191+3.
L o e s s  from H a n n ib a l ,  Mo.,  Hayden,  
P . V . ,  U . S .  ]+2nd Congr.  1 s t  S e s s . ,
H. Ex.  Dox. 19 ,  p .  12 ,  1 8 7 2 .
L o e s s  from Tumanova ( P a v l o v k a ) ,  
U k r a in e ,  K rokos ,  1 9 2 6 ,  p .  1 2 9 .
L o e s s  from B i z e r k a ,  U k r a in e ,  K rokos ,  
19 2 6 ,  p .  1 3 5 .
L o es s  from V ic k s b u r g ,  M i s s i s s i p p i ,  
Chamberl in  & S a l i s b u r y ,  op .  c i t . ,
p .  2 8 2 .
Tab le  2 .  Chemical a n a l y s e s  o f  l o e s s  from  l o c a l i t i e s  on  a w o r ld - w id e  b a s i s .
1 . 2 .
S i 0 2 6 2 . 3 5 8 6 . 6 3 7 6 . 3 8
A1203 9 . 01). 1^.96 7 . 8 8
Pe2 03 I .I4.6 - 1|.9 5 . 5 9
t i o 2 - . 1 0 . 2 5 1 . 0 0
I g .  Loss 9 . 5 6 2 . 1 2 2 . 8 7
CaO 1 2 . 7 0 2 . 9 5 1 . 1 4
MgO 1 . 7 3 .3 8 . 5 5
p 2o 5 . 1 2 . 0 2 . 1 1
K20 /  Na20 14-.85 1 . 8 9 U-.9lp
1 .  L o e s s ,  U. o f  W o o d v i l l e , M i s s .  Sample t a k e n  j u s t
b e lo w  t h e  B. s o i l .  S o i l  and l o e s s  i s  3 1 t h i c k ;  
s i t u a t e d  on c r e s t  o f  a h i l l #
2* Leached l o e s s ,  l V  b e lo w  s u r f a c e ;  t h e r e  i s  no A
h o r i z o n  o f  s o i l  p r e s e n t *  Sample t a k e n  5 0 f dow nslope  
from Sample 1 ,
3* Lower B h o r i z o n  s o i l ,  d ep th  3 S  from f l a t - l a n d  
f r o n t i n g  h i l l  l o c a l i t i e s  o f  Samples  1 and 2*
T ab le  3
s i l i c a .  There i s  a l s o  a d e c r e a s e  o f  a lum ina  and i r o n  i n  
t h e  l e a c h e d  l o e s s  p erh a p s  as  a r e s u l t  o f  l e a c h i n g .  T ogeth er  
w i t h  t h e  l o s s  o f  c a l c i u m  i n  t h e  l e a c h e d  l o e s s  t h e r e  i s  a 
r e l a t e d  l o s s  o f  m a g n e s ia .  The B - h o r i z o n  o f  th e  s o i l  co n ­
t r a s t s  s h a r p l y  w i t h  t h e s e  m a t e r i a l s  i n  h a v in g  a t t a i n e d  a 
much h i g h e r  c o n c e n t r a t i o n  o f  i r o n .  I n  o t h e r  r e s p e c t s  i t  
rem ains  low i n  c a l c i u m ,  has  no s i g n i f i c a n t  change i n  th e  
a lum ina  c o n t e n t ,  and i s  c o r r e s p o n d i n g l y  h i g h  i n  s i l i c a  as  
compared w i t h  th e  p a r e n t  l o e s s .
IX.  MECHANIC A Ij ANALYSES OP LOESS
M e c h a n ic a l  a n a l y s e s  were made o f  sam ples  c o l l e c t e d  
a l o n g  a t r a v e r s e  th ro u g h  t h e  n o r t h e r n  t i e r  o f  c o u n t i e s  i n  
K a n sa s ,  from t h e  C olorado  b o rd er  to  t h e  M is s o u r i  R iv e r  B l u f f s .  
In  t h e  Lower M i s s i s s i p p i  V a l l e y  a s e r i e s  o f  a n a l y s e s  was p r e ­
p ared  from a t r a v e r s e  a l o n g  t h e  b l u f f s  from Kentucky southward  
t o  s o u t h e r n  M i s s i s s i p p i .  An e a s t - w e s t  t r a v e r s e  was made from  
t h e  l o e s s  b l u f f s  o f  V ic k s b u r g ,  M i s s i s s i p p i ,  e a s tw a r d  f o r  33 
m i l e s .  Samples  i n  Kansas were taken  from bore h o l e s  and 
o u t c r o p s .  I n  t h e  Lower M i s s i s s i p p i  V a l l e y  o n ly  o u t c r o p s  
were sampled e x c e p t  a t  V ic k s b u r g ,  where a v e r t i c a l  s e c t i o n  
o f  s e d im e n t  has  b e e n  s t u d i e d  from a 37 f t .  b o r i n g  i n  the 
N a t i o n a l  M i l i t a r y  Park.
Samples from Kansas were a n a l y z e d  by t h e  p i p e t t e  
method u s i n g  sodium o x a l a t e  d i s p e r s i o n  a f t e r  c r u s h in g  and 
t r e a t m e n t  w i t h  h yd rogen  p e r o x i d e .  These were  n o t  t r e a t e d  
w i t h  HC1 and t h u s  c o n t a i n  l i m e .  These a n a l y s e s  a r e  p r e s e n t e d  
In  t a b l e  I4.. T h e ir  g r a p h i c a l  appearance  i n  r e g a r d  to g r a i n  
s i z e v a r i a t i o n s  h as  been p l o t t e d  on p l a t e s  7 and 8 . On 
p l a t e  8 t h e  i n d i v i d u a l  v a r i a t i o n s  a c c o r d i n g  t o  t h e  a n a l y s e s  
are p l o t t e d  on a t r i a n g l e  graph f o l l o w i n g  t h e  sys tem  u se d  
by th e  U. S. Department o f  P u b l i c  Works. A c o m p o s i t e  range  
v a r i a t i o n  i s  p r e s e n t e d  i n  p l a t e  7 where th e  e x t r e m i t i e s  o f  
t h e  2 5  a n a l y s e s  have b een  p l o t t e d .  N e a r ly  a l l .  sam ples  o f  
t h e  Kansas m a t e r i a l  came from t h e  P e o r ia  h o r i z o n ,  a l t h o u g h
31
S i z e  D i s t r i b u t i o n  ( p e r c e n t  by  w e i g h t )  i n  mm. 
L o c a t i o n  and S t r a t i g r a p h i c  H o r iz o n  0 v e r  0 . 5 - — 7 2 ^ — . 1 2 5 -  - 0 5 3 -  .02& 2 - .0 2 2 1 -  . 0 1 1 0 -  Be low
0 .5  .25 .125 .051 .01x14.2 .022 1  . o l i o  .0055 .0055
1 .  Cheyenne Co*
30-3S-38W
_______ 1QT e x p o s u r e  P e o r i a   0*0 0 . 1 1  0*17 1 6 . 5 0  5 5 . 2 1  1U..51 7 « 6 5  2.1j-9 3*U7
2 . Cheyenne Co.
1 7 - i s - i a w
P e o r i a :  D epth  5 5 ! 0 . 0 O.Olt o . a .8 1 2 . lil* 5 0 . 8 5 1 8 . 0 2 1 1 . 2 1 _3-6Jk_ .3 . 2 1
3 . Cheyenne Co.
28-3S-39W
Lower o f  P e o r i a  i n  grade  
d i t c h 0 . 0 0 . 0 7 0 . 1 7 1 6 . 3 8  I4.6 . H 2 6 . 9 1 6 . 5 7 2 . 0 1 1 . 5 7
k* Cheyenne Co.
28-3S-39W
8 r above A: 5 1 b e lo w  top  
o f  Brady 0 . 0 0 . 0 9 0 . 7 5 2 0 . 5 8  2 8 . 8 1 3 2 . 2 1 1 0 . 9 1 3 . 1 0
Cheyenne Co.
28-3S-39W
Brady . 5 - * 1 . 0 '  b e lo w  t o p ,  
I . 5 f t h i c k ,  ip. 0 t o  1^ .5 f 
above B 0 . 0 0 . 2 9 2 . 0 3 2 0 . 8 0  2 1 . 0 2 2 U .W H u llk 7 - 5 9 9 . 3U
6 . Cheyenne Co*
28-3S-39W
Middle  o f  5 ’ o f  B i g n e l l  
2 * 5 ’ above to p  o f  Brady  
s o i l 0^ 32 0 . 7 8 1 . 6 1 3 5 - 3 8  3 7 . 0 2 1 2 . 2 5 6 . 0 5 3 . 3 9 3 . 2 5
7* Rawkins Co. 
2-3S-31W  
(Auger) P e o r i a  
Depth 1 0 - 1 2 1 0 . 0 0 , 0 7 1 . 0 6 1 2 . 0 0  2 7 . 7 1
4»».
1 2 . 8 8 6 . 0 7 6 . 5 1
Table  Ip—a . M echan ica l  a n a l y s i s  t r a v e r s e  o f  l o e s s  sa m p le s  from C o lo ra d o  b o r d e r  
a l o n g  n o r t h e r n  Kansas t o  M i s s o u r i  R iv e r  B l u f f s .
S i z e D i s t r i b u t i o n  ( p e r c e n t  by we i g h t ) In  mm.
jboca-cion ana s t r a t i g r a p n i c  n o r i z o n Over
0 . 5
0 . 5 -
. 2 5
. 2 5 -
. 1 2 5
. 1 2 5 -  . 0 5 3 -
.0 5 3  _. 0414.2 ..
. 0 4 4 2 -
.0 2 2 1
. 0 2 2 1 -
. 0 1 1 0
. 0 1 1 0 -
.0 0 5 5
Below
. 0 0 5 5
8 . Rawkins Co.  
5* above B 
P e o r i a  
29-3S-3&W 0 . 0 0 . 0 2 0 . 3 1 1 8 . 6 2  2 4 . 4 0 __31..l8 1 3 . 9 1 6 . 8 2 _4.78
9 . Rawkins Co.
5 1 above B
8 1 above L o v e la n d  -  P e o r i a  
F o s s i l i f e r o u s  u n i fo rm  
29-3S-36W
/
0 . 0 0 . 0 3 0 . 0 9 1 3 . 7 1  3 4 . 5 2 . 3 3 - 5 8 9 . 2 8 4 . 6 2 4 . 0 3
1 0 . D e ca tu r  Co.
12-3S-27W
P e o r i a  s i l t ,  6 1 above Love­
l a n d  r,At! -  C a lc a r e o u s  
F o s s i l i f e r o u s  -  on s i d e  o f  
v e r t i c a l  road  c u t 0 . 0 0 . 0 1 0 . 0 9 1 2 . 0 8  2 7 . 1 4 3 9 . 0 0 1 0 . 0 1 5 . 2 2 5 . 5 1
1 1 . D e ca tu r  Co.
l lp -5S -29  w
P e o r i a 0 . 0 3 0 . 1 9 0 . 8 9 1 4 . 0 4  2 2 . 7 9 3 7 . 4 4 1 1 . 4 9 5 . 8 2 6 . 9 8
1 2 . D e ca tu r  Co. 
36-5S-29W  
P e o r i a  5* be low  B 0 . 0 0 . 0 1 O.lj.3' 1 2 . 5 9  2 1 . 5 9 4 0 . 5 0 1 2 . 5 2 5 . 4 7 6 . 9 1
13 . Norton Co.
26-2S-23W
North N orton  s e c t i o n  P e o r i a  
s i l t  -  1 5 * b e lo w  t o p  o f  
Brady s o i l  -  a t  b a s e  o f  c u t  
on N. s i d e  o f  road  s e c t i o n  
c o n t in u e d  on S. s i d e . 0 . 0 0 . 0 2 . 9 , 4 5 8 . 4 6  2 6 . 2 8 3 9 . 4 1 9 . 8 9 7 . 6 2 7 . 8 8
Table 4-b*
S i z e D i s t r i b u t i o n ( p e r c e n t  b y  'w e i g h t ) i n  mm.
v o c a t i o n  ana s t r a t i g r a p h i c  H o r izo n Over
0*5
0 . 5 -
•25
. 2 5 -
. 1 2 5
. 1 2 5 -  
. P J 3
. 0 5 3 -
.0hh2
.OI4I4.2 -
. 0 2 2 1
. 0 2 2 1 -
.0 1 1 0
. 0 1 1 0 -
. 0 0 5 5
Below
. 0 0 5 5
1^. N orton  Co*
26-2S-23W
Lower P e o r i a  s i l t  -  Ij.* above 
to p  o f  MAn o f  L o v e la n d  s o i l  
road c u t  0*09 0 . 2 6 6.14.9 _ 1 1 . 1 3 1 8 . 8 0 29.14-1 1 1 . 5 8 9 . 0 9 1 3 , 7 1
l5 « P h i l l i p s  Co*
32-3S-17W
P e o r i a  -  ij.» above t o p  o f  
Love land  s o i l  above  
t r a n s i t i o n  zone 0 . 0 0 . 3 5 0 . 9 3 6 . 5 1  1 9 . 8 0 3 6 . 1 0 i l l .  91 8 . 2 5 1 3 .  U0
16 * P h i l l i p s  Co.
22J.-2J.S-19W
P e o r i a  s i l t  -  6 ! above t o p  
o f  nAM on Loveland  s o i l 0*0 o . i S _ 0 . 5 7 8 . 2 3  1 7 . i t l (4.0.02 15.14-3 8 . 2 2 9 . 9 5
1 7 . Smith Co*
18-2S-13W  
P e o r i a  s i l t
C a lc a r e o u s  ij.* above Love­
land  tfAu sample 0 . 1 3 o . i l t 1 . 1 1 8 . 5 8  20.14^ 3 6 . 8 0 1 8 . 2 9 6 . 7 2 7 . 9 2
1 8 . J e w e l l  Co*
P e o r i a  s i l t  -  s e v e r a l  
f e e t  above t o p  o f  l e a c h e d  
s o i l  -  from road  d i t c h  
75 y a r d s  W from L oveland  
sample 0 . 0 0 . 3 7 2 . 8 1 1 2 . 0 1 1 0 . 7 0 2 2 . 8 2 1 7 . 7 2 6 J Z _ 2 7 . 2 2
Table lp-c*
S iz e  D i s t r i b u t i o n  ( p e r c e n t  by w e ig h t )  in  mm*
L o c a t io n  and S t r a t ig r a p h ic  H orizon 0 . 5 -  . 2 5 -  .1 2 5 -  .0 5 3 -  .01*42- .0 2 2 1 -  .0 1 1 0 -  Below
0 . 5  .2 5  .1 2 5  .0 5 3  .0 5 5 2  .0 2 2 1  .0 1 1 0  .0 0 5 5  . 005$
19* J e w e l l  Co.
18-2S-9W
P e o r i a  s i l t  6 1 above  
L o v e la n d  s o i l  and $ f 
b e low  l o c a l  s u r f a c e  -  
s l i g h t l y  c a l c a r e o u s  
j u s t  b e lo w  C a l i c h e  zone  
and modern s o i l 0 . 3 1 0 . 2 5 1 . 8a 1 0 . 5 1 5 . 5 3 3 7 . 5 9 2 3 . 8 5 9 . 2 6 1 0 , 5 5
2 0 * J e w e l l  Co.
31-5S-7W
Depth 3 - i t f • P e o r i a —O il? 0 . 6 5 _3.£L_ 1 0 . 5 5 7 . 1 8 3 2 . 1 5 2 1 . 7 9 1 0 . 3 1  1 3 . 5 7
2 1 * R e p u b l ic  Co.
9-3S-1W
P e o r i a  s i l t  J4.—1 / 2 f above  
L ove lan d  "A" be low  zone  
o f  l im e  c o n c e n t r a t i o n ,  
h ea v y  i r o n  s t r e a k s 0 . 2 3 1 . 0 8 3 . 8 6 6 . 6 5 7 . 8 9 2 6 . 9 8 1 9 . 9 1 1 0 . 5 1 2 2 . 8 1
2 2 . R e p u b l ic  Co.
B e l l e v i l l e  R. R. c u t  
P e o r i a  s i l t  -  above  
top  o f  Love land  s o i l  -  
s l i g h t l y  c a l c a r e o u s  about  
6* b e lo w  modern s o i l  
s u r f a c e 0 . 1 3 0 . 1 9 2 . 5 0 9 . 1 9 3 . 7 5 _2L.<?5 2 1 . 1 8 1 2 . 5 1 1 6 . 9 9
Table ij.-d*
S iz e  D i s t r i b u t i o n  (p e r c e n t  b y  w e ig h t )  in  mm*
L o c a t io n  and S t r a t ig r a p h ic  H orizon over  07"^ 755^ .1 2 5 -  .053-'" .Oljlj.2- ,0 2 2 1 -  •0 1 1 0 -  Below
0 .5  .2 5  >125 .05 3  .0 4 4 2  >0221 .0 1 1 0  .0 0 5 5  >0055
2 3 . R e p u b l ic  Co.
5-3S-4.W
P e o r i a  Depth  7-8*  
above b a se  on Greenhorn 0 . 0 0 . 4 9 1 . 1 7 1 7 . kk 2 1 . 9 8 . . 3 6 , 9 5 1 0 . 2 9 k . 1 3 7 . 6 7
2^. W ashington Co. 
P e o r i a  (? )  
2 1 -1 S -5 E  ■
Depth  2 . 5  -  3.0* 0 . 3 6 1 . 5 7 2 . 5 k 5 . 5 k  7 . 6 2 2 1 . 1 8 2 1 . 8 0  1 2 . k7 2 6 . 8 k
2 5 . Doniphan Co.
60* belov/  t o p .  20* below  
to p  o f  Brady.
C a lc a r e o u s  P e o r i a  
6 -2 S -2 0 E 0 . 0 0 . 1 k o a k 2 . 7 2  1 9 . 0 k k 2 . 7 0 2 5 . 1 8 3 . 6 k 6 . 6 7
Table  i | - e .
0001
G R A I N  S I Z E  V A R I A T I O N S  IN L O W E R  M I S S I S S I P P I  V A L L E Y  L O E S S  
A L O N G  B L U F F S  F R O M  K E N T U C K Y  T O  S O U T H E R N  M I S S I S S I P P I
o n n i n  v j i \  t r \ i  * w i  ^  ~  —
B L U F F S  A T  V I C K S B U R G ,  M I S S I S S I P P I  T O  3 3  M I L E S  E A S T W A R D
G R A IN  S I Z E  V A R IA T IO NS IN P E O R I A  L O E S S  F R O M  C O U N T I E S  OF N O R T H E R N  
K A N S A S  B E T W E E N  C O L O R A D O  B O R D E R  A N D  M I S S O U R I  R I V E R  B L U F F S
GENERAL RANGES OF 
GRAIN SIZE VARIATIONS OF 
LOESS DEPOSITS OF K A N SA S  A N D  
THE LOWER MISSISSIPPI VALLEY
P l a t e  7*
<0.0055 mm
0053 -0.0055 mm
L O E S S  A L O N G  L O W E R  M I S S I S S I P P I  R I V E R  V A L L E Y  B L U F F S  
F R O M  K E N T U C K Y  T O  S O U T H E R N  M I S S I S S I P P I
<00055 mm
0053-0.0055 mm> 0053 mm
L O E S S  O F  N O R T H E R N  K A N S A S
GRAIN SIZE VARIATIONS OF L O E S S E S  OF 
K A N S A S  AND T H E  LOWER MISSISSIPPI VALLEY
 ----     7
I P l a t e  8*
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one a n a l y s i s  o f  Brady and o ie o f  B i g n e l l  were added f o r  
com parison*  These  show no s t r i k i n g  d i f f e r e n c e  from the  
a n a l y s e s  o f  t h e  P e o r i a  l o e s s *  However, t h e  range  v a r i a t i o n  
w i t h i n  t h e  P e o r i a  m a t e r i a l s  i s  r e a s o n a b l y  high* The 
c o m p o s i t e  c u r v e s  p r e s e n t e d  i n  p l a t e  7 i n d i c a t e  t h a t  t h e  
g r e a t e s t  s p r e a d  o c c u r s  i n  t h e  p e r c e n t a g e s  o f  f i n e - g r a i n e d  
s i z e s  e s p e c i a l l y  i n  t h e  range  b e tw ee n  *05 and .0 0 5 5  mm* 
d i a m e t e r .  There i s  a s i g n i f i c a n t l y  l e s s e r  v a r i a t i o n  i n  the  
sp r e a d  b e tw e e n  g r a i n  s i z e  p e r c e n t a g e s  i n  t h e  s i z e  above  
. 0 5  ran* d i a m e t e r .  On t h e  whole t h e r e  i s  an i n c r e a s e  i n  the  
p e r c e n t a g e s  o f  f i n e - g r a i n e d  s i z e s  e a s tw a rd  i n  n o r t h e r n  K ansas .
In  th e  Lower M i s s i s s i p p i  V a l l e y  sam ples  have  b een  
t r e a t e d  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d  t o g e t h e r  w i t h  c r u s h i n g  
and sodium o x a l a t e  d i s p e r s i o n .  The l o e s s  samples  are  from  
e x p o s u r e s  a l o n g  b l u f f s  from Hickman, Kentucky,  southward to  
N a t c h e z ,  M i s s i s s i p p i .  One sample i s  i n c l u d e d  from th e  l o e s s  
a l o n g  C ro w ley 1s Ridge  a t : a l o c a l i t y  l / 2  m i l e  e a s t  o f  W©st 
H e le n a ,  A rk a n sa s ,  a s  w e l l  a s  a sample from 6 m i l e s  n o r t h e a s t  
o f  C o u n c i l  B l u f f s ,  Iowa,  from an a r e a  between Kansas and the  
Lower M i s s i s s i p p i  V a l l e y . '  These  a n a l y s e s  a re  p r e s e n t e d  i n  
t a b l e  5 ‘t o g e t h e r  w i t h  g r a p h i c a l  p r e s e n t a t i o n s  on  p l a t e s  7 and 
8 .  P l a t e  8 shows t h a t  com p ar ison s  be tw een  t h e  g r a i n  s i z e  
v a r i a t i o n s  i n  Lower M i s s i s s i p p i  V a l l e y  l o e s s  and l o e s s  o f  
n o r t h e r n  Kansas i n d i c a t e  t h a t  the  s o u th e r n  d e p o s i t s  have a 
g r e a t e r  d e g r e e  o f  u n i f o r m i t y  and are  g e n e r a l l y  f i n e r  g r a i n e d .  
On p l a t e  7 th e  g r a p h i c a l  spread  o f  g r a in  s i z e  d i s t r i b u t i o n s  
i n d i c a t e s  t h a t  t h e  ran ge  o f  v a r i a t i o n  i s  not  a s  g r e a t  a s  the
S i z e  D i s t r i b u t i o n  ( p e r c e n t  by w e i g h t ) i n  mm.
L o c a t i o n  ana h t r a t i g r a p h i c  h o r i z o n • 5 o -
#290
. 2 5 0 -
. 0 7 4
.0711-
.0 5 3
. 0 5 3 -
. 0 4 4 2
. 0 4 4 2 -
.0 2 2 1
. 0 2 2 1 -
.0 1 1 0
. 0 1 1 0 -
. 0 0 5 5
Belo^i
.0055
1 . L o e s s ,  . 5  mi# E o f  West H e len a ,  
Arkansas  ( s o u t h e r n  t i p  o f  
C ro w ley T s R id ge)  - 1 5  f t # 0 0 . 0 0 0 . 0 0 3 . 6 0 7 . 9 U o . i 3 0 . 2 1 0 . 5 0 7 . 9
2 . L o e s s ,  6 mi# N E .of  C o u n c i l  
B l u f f s ,  Iowa 0 0 . 0 0 0 . 9 0 6 . 0 1 2 . 1 111. 6 2 0 . 8 0 9 . 5 1 1 . 7
3 . L o e s s ,  SW o f  Hickman, Ky. 
f t # 0 0 . 0 0 0 . 3 0 3 . 3 0 9 . 5  ~ J l 3 . 0  V 2 4 . i i 1 0 . 8 0 7 . 1
4* C a lc a r e o u s  gray  l o e s s ,  SW o f  
Hickman, Ky. -1 0  f t # 0 0 . 0 0 0 . 1 . 0 3 . 5 0 9 . 6 4 5 . 7 2 5 . 6 0 6 . 0 0 8 . 6
5 . L o e s s ,  NW o f  U n i o n v i l l e ,  Tenn.  
- 8  f t . 0 0 . 0 0 1 . 0 0 3 . 8 1 1 . 1 5 0 . 2 1 7 . 5 0 8 . 9 0 Q 0
6 . L o e s s ,  N o f  Memphis, Tenn# 
- 1 0  f t . 0 0 . 0 0 1 . 1 _ 0 3 . i l 0 6 . 8 i l 0 . 2 2 6 . 6 1 0 . 0 0 9 . U
7* L o e s s ,  Eudora,  M is s .  - 1 8  f t # 0 0 . 0 0 0 . 9 oJi.O 0 9 . 1 Tj-0.0 . 2 2 . 0 1 3 . 2 1 0 . 1
8 . L o e s s ,  7 m i .  E o f  Greenwood,  
M iss .  -  5 f t . 0 0 . 0 0 0 . 4 0 1 . 3 0 7 . 2 3 8 . 7 2 9 . 9 1 1 . 8 1 0 . 0
9 . L o e s s ,  N o f  Yazoo C i t y ,  M iss .  
- 1 1  f t . 0 0 . 0 0 0 . i i 0 2 . 9 0 6 . 3 3 9 . 2 3 2 . 1 1 0 . 7 0 8 . 6
1 0 . Leached L o e s s ,  V ic k sb u rg  
N a t i o n a l  M i l i t a r y  Park  
- 4 . 5  f t .  ( from bore  h o l e ) 0 0 . 0 0 0 . 5 0 3 . 1 0 6 . 9 4 0 . 3 2 2 . 0 1 6 . 8 1 0 . 0
Table  5 - a .  M echan ica l  a n a l y s i s  t r a v e r s e  from n o r t h  t o  s o u t h  i n  Lower 
M i s s i s s i p p i  V a l l e y .
S iz e  D i s t r i b u t i o n  (p e r c e n t  by w e ig h t )  i n  mm#
L o catio n  and S tr a t ig r a p h ic  H orizon >25 0 -  .0 7 4 -  .<>53- .0 4 4 2 -  .0 2 2 1 -  .0 1 1 0 -  Below
___________________________________________ .250  .0 7 4  .0 3 3  .044 2  .02 21  .0 1 1 0  .0 0 5 5  .0 0 5 5
11 . L o e s s ,  V ick sb u r g  N a t i o n a l  
M i l i t a r y  Park - 2 0  f t .  ( from  
b ore  h o l e ) 0 0 . 0 0 0 . a. 0 6 . 9 0 8 . 8 14-1.1 2 7 . 0 0 9 . 0 0 9 . 3
1 2 . "Farmdale Loess**, V ic k s b u r g  
N a t i o n a l  M i l i t a r y  Park  
- 3 0  f t .  ( from b o r e  h o l e ) 0 0 . 0 0 0 . 7 0 I4. I  _ 0 5 . 3 . 3 6 . 14. 2 6 . 1 1 7 . 9 1 1 . 0
1 3 . "Loveland Loess**, V ic k s b u r g  
N a t i o n a l  M i l i t a r y  Park  
- 3 3 - 5  f t .  ( from b o r e  h o l e ) 0 0 . 0 0 0 . k 0 1 . 6 0 6 . 0 3 2 . 1 2 8 . 5 1 8 . 2 1 3 . 8
1I4.. Leached L o e s s ,  N a tc h e z ,  M iss .  
- 3  f t . 0 0 . 0 0 0 . 0 0 3 . 9 0 9 . 1 _ 39.14- _ 2 6 . 1 1 0 . 3 1 1-' * 3^
1^0 L o e s s ,  N a t c h e z ,  M i s s .  - 5  f t . 0 0 . 0 0 0 . 5 0 3 . 2 1 0 . 7 1+3.1 2 6 . 6 0 8 . 2 0 8 . t>
1 6 . Leached L o e s s ,  Pond, M iss .
- 2 . 5  f t . 0 0 . 0 0 0 . 0 0 4 . 3 1 1 . 3 k o . 5 2 5 . 5 0 9 . 7 0 9 .  h
1 7 . L o e s s ,  Pond, M is s .  -I4-.5  f t . 0 0 . 0 0 0 . 7 0 5 . 0 1 0 . 0 5 1 . 0 2 5 . 8 1 0 . 14 0 9 . 1
T a b le  5 - 8
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Kansas  l o e s s  and t h a t  t h e  v a r i a t i o n  o f  th e  Lower M i s s i s s i p p i  
V a l l e y  m a t e r i a l s  seems to  be g r e a t e s t  be tw een  .0 1  and . 01}. mm, 
d i a m e t e r .  T h is  i s  i n  p a r t  due t o  rem ova l  o f  l im e  by t re a tm e n t  
w i t h  HC1. Even s o ,  th e  g r a i n  s i z e  v a r i a t i o n s  i n  a l l  
d i a m e t e r s  o f  m agnitude  have  t h e i r  v a r i a t i o n s  more u n i f o r m l y  
sp a ced  t h a n  do t h e  Kansas m a t e r i a l s .
A b a s i s  f o r  a com p a r iso n  o f  th e  a c i d - t r e a t e d  and non­
a c i d - t r e a t e d  a n a l y s e s  i f  f u r n i s h e d  i n  t a b l e  6 .  Here are  
l i s t e d  p i p e t t e  a n a l y s e s  o f  two sa m p les  made on a c i d  and non­
a c i d  t r e a t e d  sa m p les .  I n  b o th  samples  t h e r e  a p p ea rs  a 
g r e a t e r  c o a r s e n e s s ,  p r o b a b ly  due to c a r b o n a t e s ,  when a c i d  
i s  n o t  u s e d .  A long  w i t h  t h i s  i n c r e a s e  i n  th e  l a r g e r  g r a in  
s i z e s  t h e r e  i s  a d e c r e a s e  i n  the q u a n t i t i e s  o f  f i n e  g r a i n s  
m easured .  T h is  may have r e s u l t e d  from t h e i r  h a v in g  b een  
cem ented  by c a r b o n a t e s  and measured as l a r g e r  d i a m e t e r s .
Grain s i z e  v a r i a t i o n s  a l o n g  a t r a v e r s e  eas tw ard  from  
V i c k s b u r g ,  M i s s i s s i p p i ,  a r e  p r e s e n t e d  i n  t a b l e  7« Pour l o e s s  
sa m p les  have  been  t a k e n  w i t h i n  9*7 m i l e s  o f  t h e  M i s s i s s i p p i  
R i v e r  V a l l e y .  The r e m a in in g  t h r e e  samples  are  t h o s e  o f  brown 
loam .  I t  may be n o t i c e d  by i n s p e c t i o n  o f  t h e s e  a n a l y s e s  
t h a t  t h e r e  i s  a s l i g h t  g r a d a t i o n  e a s tw a rd  a l o n g  t h e  t r a v e r s e  
i n  w h ic h  t h e  g r a i n  s i z e s  become e s s e n t i a l l y  f i n e r .  The 
t r a n s i t i o n  b e tw e e n  t h e  l o e s s  and brown loam seems to  be 
g r a d u a l .  The p e r c e n t a g e  o f  c a r b o n a t e s  a l o n g  t h i s  t r a v e r s e  
i s  i n d i c a t e d .  The h i g h e s t  ca rb o n a te  c o n t e n t  i s  found i n  t h e  
sa m p les  from t h e  l o e s s  a r e a  and, w i t h i n  the  brown loam  r e g i o n ,  
t h e r e  i s  a d i s t i n c t  d e c r e a s e  i n  c a r b o n a te  c o n t e n t .  The
G rain  S i z e  i n  
mm D ia m e te r s •«1-A 1-B 2-A 2-B
. 5 0  -  . 2 5 0 0 0 . 0 0 0 . 0 0 0 0 . 0 0 0 . 0 2
. 2 5 0  -  .0714. 0 0 . 9 0 2 . 14.5 0 0 . 0 0Q.US
.0714- -  . 0 5 3 0 6 . 0 0 8 . 0 9 0 5 . 1 08.14.6
. 0 5 3  -  .0UU2 1 2 . 1 114.. 10 21.14. ... 2 6 .2 8
.0104.2 -  . 0 2 2 1 I 4 .I .6 3 9 . 6 0 14.0.9 39.14-1
. 0 2 2 1  -  . 0 1 1 0 2 0 . 8 1 8 . 8 1 1 3 , 9  _.... 0 9 .8 9
. 0 1 1 0  -  . 0 0 5 5 0 9 . 5 1 2 . 5 1 0 8 . 5 0 7 .6 2
.0 0 5 5  - 1 1 . 7 0 6 . 7 8 1 0 . 2 0 7 .8 8
1-A .  L o e s s ,  6 m i .  
t r e a t e d .
NE o f C o u n c i l  B l u f f s ,  Iowa. Acid
1 - B .  Same a s  1 -A . Not a c i d  t r e a t e d •
2-A* L o e s s ,  N orton  County,  K ansas ,  26-2S-23W* Acid  
t r e a t e d .
2 - 3 .  Same as  2 -A .  Not  a c i d  t r e a t e d .
T a b le  6 .  Comparisons be tw een  p i p e t t e  
a n a l y s e s  o f  a c i d  t r e a t e d  and 
n o n - a c i d  t r e a t e d  sa m p le s .
SIZE RANGES 
D ia .  i n  mm.
D i s t a n c e s  i n M i l e s  from M i s s i s s i p p i  R iv e r B l u f f s
. 5  m l . 3 . 1  m i. 7 . 0  mi. 8 . 6  m i . 9 . 7  m i . 1/4.7 m i . 1 7 . /l- m i .
. 5 0  -  . 2 5 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0
.2 5 0  -  .0711. 0 0 . 2 1 0 0 . 0 9 0 0 . 0 5 0 0 . 1 2 0 0 . 1 2 0 0 . 0 0 0 0 . 1 1 0 0 . 5 2
.0714. -  . 0 5 3  _ _ 0 1 . 0 9 0 3 . 0 0 -_pi._o.2_ 0 0 . 9 2 0 0 . 7 2 0 0 . 3 7 0 0 . 6 1 0 0 . 9 k
.0 5 3  -  .okh2 1 0 . 1 5 0 9 . 8 5 0 9 . 6 6 0 9 . 5 1 1 0 . 1 0 1 2 . 7 5 1 0 . 7 2 0 5 . 6 9
.0hh2  -  . 0 2 2 1 U 2 .70 3 1 . 5 9  ... 3 2 . 3 2 3 3 . 0 0 .. 3k .  8 k 3 8 . 6 0 3 5 . 0 7 3 2 . 0 8
.0 2 2 1  -  . 0 1 1 0 2 2 . 0 0 2k.  70 2 k .  15 2 7 . 0 0 25^50 3 1 . 3 0  . 2 k . 87 3 0 . 8 3  .
. 0 1 1 0  -  . 0 0 5 5 1 2 . 7 5 . .1 6 .0 5  . 1 7 . 8 9 1 6 . 8 7 l k .  9k 0 9 . 8 6 1 5 . 6 6 1 5 . 0 3
. 0 0 5 5  - 1 1 . 1 0 I k .  82 l k .  86 1 2 .5 8 1 2 . 5 5 0 7 . 0 6 1 2 . 9 6 1 5 . 0 6
S o l u b l e  i n  c o l d  
d i l u t e  HC1 1 1 . 8# 1 2 . 0# i 5 . , M . 0 9 . 9 # 0 9 . 2 # 0 2 . 6# 0 1 . 8# 0 1 . 9 #
Depth o f  Sample 10 f t . *  7 f t . * 8 f t . * >• 6 f t . * 7 f t . * 5  f t . * * 5 f t . * * 6 f t . * *
# Lo e s s ,  *H*Br own Lo am
Table  7* T r a v e r se  e a s tw a r d  from V ic k s b u rg , M i s s . , a l o n g  U. S. Hwy. 8 0 .
31).
g r a p h i c a l  s p r ea d  o f  t h e s e  :urves  i s  i n d i c a t e d  i n  p l a t e  7 .
I t  may be  o b s e r v e d  t h a t  t h e  a n a l y s e s ,  e s p e c i a l l y  t h o s e  i n  
th e  brown loam a r e a ,  c o n t a i n  a s l i g h t l y  h i g h e r  p e r c e n t a g e  
o f  f i n e - g r a i n e d  m a t e r i a l s ,
15
Heavy m in e r a l  s t u d i e s  by Dr,  D. J ,  D o e g la s  run on 
th e  sam p les  l i s t e d  i n  t a b l e  7> i n d i c a t e  t h a t  e p i d o t e ,  
h o r n b le n d e ,  and g a r n e t  are  t y p i c a l  h eavy  m in e r a l s  i n  the 
l o e s s .  These  same m i n e r a l s  are  found  i n  th e  brown loam as  
w e l l  a l o n g  t h e  l e n g t h  o f  t h e . t r a v e r s e  i n c l u d i n g  th e  sample  
3.3• i-t- m i l e s  from t h e  b l u f f s .  E a s t  o f  t h i s  p o i n t  no e p i d o t e ,  
h o r n b le n d e ,  o r  g a rn e t  have been  fo u n d  i n  th e  brown loams  
w hich  have b e e n  t e s t e d .
On p l a t e  9 t h e r e  a r e  p r e s e n t e d  c o m p o s i te  g r a i n  s i z e
16
r a n g e s  a c c o r d i n g  t o  hydrom eter  a n a l y s e s  which have b een  
made by t h e  M i s s i s s i p p i  R iv e r  Commission on samples  from 
the  f l o o a p l a l n  o f  t h e  Lower M i s s i s s i p p i  R i v e r .  Composite  
c u r v e s  are  shown f o r  b r a i d e d  stream d e p o s i t s ,  n a t u r a l  l e v e e  
d e p o s i t s ,  backswamp d e p o s i t s ,  d e l t a i c  p l a i n  d e p o s i t s  and 
p o i n t  bar t o p s t r a tu m  e x c l u s i v e  o f  c l e a n  sand and g r a v e l .
I t  s h o u ld  be  n o te d  t h a t  t h e  v a r i a t i o n s  i n  g r a i n  s i z e  a n a l y s e s  
o f  a l l  o f  t h e s e  s e d im e n t s  are  s t r i k i n g l y  g r e a t e r  th a n  are- t h o s e  
o f  t h e  l o e s s  e i t h e r  o f  the  Lower M i s s i s s i p p i  V a l l e y  or  o f
15 P e r s o n a l  communication,  D. J .  D o e g l a s .
16 Compiled by F i s k ,  H. N . ,  F in e - G r a in e d  A l l u v i a l  
D e p o s i t s  and t h e i r  E f f e c t s  oh M i s s i s s i p p i  R iv e r  A c t i v i t y ,  
W. E. S . ,  V ic k s b u r g ,  194-7.'  '
B R A I D E D  S T R E A M  D E P O S I T S N A T U R A L  LEVEE D E P O S IT S
. DELTAIC PLAIN D E P O S I T SB A C K S W A M P  D E P O S I T S
POINT B AR T O P S T R A T U M  D E P O S I T S  
(.EXCLUSIVE OF "CLEAN* S A N D  8. GRAVEL)
GENERAL RANGES OF GRAIN SIZE VARIATIONS IN 
FLOODPLAIN SEDIMENTS OF THE  
LOWER MISSISSIPPI RIVER VALLEY (AFTER FISK, 1947)
P la t e  9 .
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K a n sa s ,  D e l t a i c  p l a i n  d e p o 1 i t s  c o n t a i n  m a t e r i a l s  w hich  are  
e s s e n t i a l l y  too  f i n e - g r a i n e d  t o  be compared w i t h  l o e s s .  
B r a id e d  s tream  d e p o s i t s ,  n a t u r a l  l e v e e  d e p o s i t s ,  and p o i n t  
bar  t o p s t r a t u m  c o n t a i n  m a t e r i a l s  i n  w h ich  t h e  l o e s s  r a n g e s  
may f a l l .  N a t u r a l  l e v e e  d e p o s i t s  c o n t a i n  g r a i n  s i z e  d i s ­
t r i b u t i o n s  t h a t  c l o s e l y  approach  t h e  spread  o f  l o e s s  but  are 
g e n e r a l l y  f i n e r .  The h o m o g e n ie ty  o f  l o e s s  appears  t o  be  
nowhere r e f l e c t e d  i n  t h e  modern f l o o d p l a i n .
X. CONCRETIONARY MATERIALS ASSOCIATED WITH LOESS
I n v e s t i g a t i o n s  o f  c o n c r e t i o n a r y  m a t e r i a l  i n  l o e s s  
i n d i c a t e  t h a t  a v a r i e t y  o f  form s  o c c u r s .  An a t t e m p t  w i l l  
be made t o  r e v i e w  and d i s c u s . s  such  c o n c r e t i o n s  and to 
i n d i c a t e  t h a t  t h e i r  g e n e r a l  s i g n i f i c a n c e  may b e .
A t y p i c a l  c o n c r e t i o n a r y  form w h ich  can be o b t a i n e d
I; 1 J'
from m o st  Lower M i s s i s s i p p i  V a l l e y  l o e s s  by g e n t l e  w a sh in g  
i s  t h a t  p i c t u r e d  i n  f i g u r e  9 . •  The f i g u r e  i s  an e n l a r g e d  
p h o to  o f  a h o l l o w  b i f u r c a t i n g  t u b u l e  which h a s  r e s u l t e d  
from t h e  c e m e n t a t i o n  o f  l o e s s  g r a i n s  around a g r a s s  r o o t .  
S i n c e  f o r m a t i o n  o f  t h e  t u b e ,  c a r b o n a ce o u s  m a t e r i a l  o f  the  
r o o t  has  b e e n  c o m p l e t e l y . o x i d i z e d  and removed,  t h u s  l e a v ­
i n g  th e  t u b u l e  h o l l o w .  These g r a s s  r o o t  t u b u l e s  i n  l o e s s  
are  a l m o s t  a lw a y s  h o l l o w ,  i n d i c a t i n g  t h a t  p r e c i p i t a t i o n  
o f  c a r b o n a t e s  h a s  o c c u r r e d  w h i l e  the  r o o t s  w ere  a l i v e  and 
o c c u p y in g  th e  t u b e .  That t h e  p r e c i p i t a t i o n  t a k e s  p l a c e  
around g r a s s  r o o t s  r a t h e r  r a p i d l y  i s  i n d i c a t e d  by  t h e  
f i n d i n g  o f  undecomposed r o o t s  i n c r u s t e d  i n  t h i s  manner.  
T h i s  i s  i l l u s t r a t e d  i n  f i g u r e  10 where t h e  upper c e n t r a l  
p o r t i o n  o f  a c o n c r e t i o n a r y  n o d u le  c o n t a i n i n g  an undecayed  
s e c t i o n  o f  a g r a s s  r o o t  i s  shown. I t  may be  s e e n  I n  the  
p h o to g r a p h  t h a t  t i n y  c i r c u l a r  h o l e s  o c cu r  In  abundance  
o v e r  t h e  s u r f a c e  o f  t h i s  i r r e g u l a r  mass  t h u s  i n d i c a t i n g  
th e  fo rm er  p r e s e n c e ,  o f  many g r a s s  . r o o t s  around w h ich  c a l ­
c a r e o u s  m a t e r i a l s  had b e e n  d e p o s i t e d .
F ig u r e  9 .  B i f u r c a t i n g  g r a s s  r o o t  tu b u le  from  
l o e s s .  R e t a i n e d  on . 5  mm. s i e v e .  E a s t  o f  
W o o d v i l l e ,  M i s s i s s i p p i .
■ . . '
« m m
i m n
F ig u r e  1 0 .  C o n c r e t io n ,  1 in* a c r o s s ,  w h ic h  has  
s e v e r a l  l i v e  r o o t s  p e n e t r a t i n g  throu gh  i t .  
F ronT b asa l  l o e s s ,  S .  o f  N a tc h ez ,  M i s s i s s i p p i .
it
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These  g r a s s  r o o t  t u b u l e s  are  in fe r r e d ,  to be t h e  
r e s u l t  o f  p r e c i p i t a t i o n  o f  c a l c a r e o u s  s a l t s  around r o o t s  
by a p r o c e s s  i n  w hich  th e  r o o t s  a b so r b  ground w a ter  but  
r e j e c t  c e r t a i n  s a l t s  d i s s o l v e d  i n  the water* By p a r t i a l  
a b s o r p t i o n  o f  s o l u t i o n s  i n  t h i s  manner th e  e q u i l i b r i u m  o f  
c a l c i t e  i n  t h e  d i s s o l v e d  s t a t e  may be  u p se t*  An i n c r e a s e  
i n  s a t u r a t i o n ' o f  t h e  CaCO^ i n  th e  w a te r  near  a r o o t  t o  the  
p o i n t  o f  s u p e r s a t u r a t i o n  can c a u s e  p r e c i p i t a t i o n .  A lso  a 
d e c r e a s e  i n  h y d ro g en  i o n  c o n c e n t r a t i o n  by t h e  r o o t s  l i k e w i s e  
may c a u s e  p r e c i p i t a t i o n .  The amount o f  carbon  d i o x i d e  
d i s s o l v e d  i n  ground w a ter  i n f l u e n c e s  th e  pH. When r o o t s  
ta k e  up C0£, CaC03 w i l l  be p r e c i p i t a t e d .  E i t h e r  o f  t h e s e  
c o n d i t i o n s ,  o r  most  l i k e l y  a c o m b in a t io n  o f  the two, i s  
s u f f i c i e n t  t o  e x p l a i n  the  r e s u l t i n g  c o n c r e t i o n a r y  d e p o s i t s .
Chem ical  a n a l y s e s  o f  t h e  c a r b o n a t e  m a t e r i a l  form ing  
t h e s e  l o e s s  c o n c r e t i o n s  r e v e a l  t h e  f o l l o w i n g  components:
A n a l y s i s  o f  C o n c r e t i o n s  i n  Gentian L oess  
( C i t e d  by A l f r e d  S c h e i d i g  p .  79)
CaCC>3 .................................  55.291^#
MgCC>3 ..............................................  1 . 8 9 0  %
A n a l y s i s  o f  C o n c r e t i o n s  i n  M i s s i s s i p p i  L o ess  
(L. S.  U. L a b o r a to r y )
I g n i t i o n  l o s s  ...............................  2 7 . 6 $  %
CaO ................................................... 3 9 . 1 2  %
MgO .................. ................................ 1 • 6ip %
There i s  a s i g n i f i c a n t l y  h i g h  p e r c e n t a g e  o f  c a l c i u m  c a r b o n a te
w h erea s  t h e  magnesium ca rb o n a te  i s  e x t r e m e ly  lo w .  Calc ium
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c a r b o n a t e ,  b e i n g  t h e  more r e a d i l y  s o l u b l e  o f  th e  two,  p l a y s  
th e  g r e a t e s t  p a r t  i n  m i g r a t i o n s  w h ic h  r e s u l t  i n  c o n c r e t i o n s .
T h i s  i s  i n  a d d i t i o n  t o  i t s  i n h e r e n t  g r e a t e r  abundance i n  
l o e s s  a s  compared w i t h  magnesium s a l t s .
D e t a i l s  o f  b u r i e d  g r a s s  r o o t  t u b e s  have b een  s t u d i e d
17
i n  t h e  German l o e s s  by  Deecke who d e s c r i b e s  p a t t e r n s  which  
he h a s  r e c o n s t r u c t e d  from t h e  g r a s s  r o o t  c a v i t i e s  and s t a t e s  
t h a t  t h e s e  do n ot  have t h e  arran gem en ts  o f  modern p l a n t  r o o t s .  
They appear  w i t h  e x a g g e r a t e d  h o r i z o n t a l ,  t o g e t h e r  w i t h  abrupt  
v e r t i c a l  e x t e n s i o n s ,  a s  i f  t h e y  were t r y i n g  t o  grow upward 
a f t e r  b e i n g  b u r i e d ;  t h i s  i s  i n t e r p r e t e d  a s  an argument for  
th e  d ev e lo p m e n t  o f  t h e  l o e s s  by s e v e r e  d u s t  s torm s.  The 
w r i t e r ,  i n  e x a m in in g  M i s s i s s i p p i  l o e s s  f o r  t h e s e  c h a r a c t e r i s t i c s ,  
has  b ee n  u n a b le  t o  f i n d  comparable  e v i d e n c e .  For the  most  
p a r t  g r a s s  r o o t  t u b u l e s  can  n ot  be  t r a c e d  f o r  a s u f f i c i e n t  
d i s t a n c e  i n  M i s s i s s i p p i  l o e s s  t o  r e c o n s t r u c t  any s i g n i f i c a n t  
p a t t e r n s  o f  t h e i r  d e v e lo p m e n t .  L i k e w i s e ,  t h e r e  are  many 
major i n f l u e n c e s ,  such  as s o l i f l u c t i o n ,  which s e r i o u s l y  
c o m p l i c a t e  the  p i c t u r e  and are d i f f i c u l t  t o  e v a l u a t e .
The p e r c e n t a g e  by w e i g h t  o f  c o n c r e t i o n a r y  m a t t e r  i n  
l o e s s  and a d j a c e n t  s e d im e n t s  i s  t a b u l a t e d  i n  t a b l e  8 ,  These  
p e r c e n t a g e s  e x p r e s s  w e i g h t s  o f  b o t h  th e  c a r b o n a te  cement  and 
t h e  cem ented  l o e s s  g r a i n s , .  Table  8 p o i n t s  o u t  t h a t  some 
l o e s s e s  c o n t a i n  r a t h e r  h i g h  p e r c e n t a g e s  of  c o n c r e t i o n a r y
17 W, D e e ck e ,  F l e c h t e n r a s i n  im L o s s ,  Z e i t s c h r i f t  der  
D e u t s c h e n  G e o l o g i s c h e n  G o s e l l s h a f t ,  B. M o n a t sb e r ic h te  Nr.  
1 1 / 1 2  ( 1 9 2 8 ) ,  pp .  37U -379 .
T o t a l  Cemented Amount l a r g e r  
M a t e r i a l  and L o c a t i o n  M a t e r i a l  than  1*16 mm 1 . 1 6  mm-*50 mm *50 mm-,29£mm
________________________________(% by w e i g h t )  (% by  w e i g h t )  (% by w e i g h t )  by w e i g h t )
1* B a s a l  l o e s s ,  n ea r  
W o o d v i l l e ,  Miss* 25 .. 83.1; 8 . 1 8 . 5
2*
‘ -  4
B a s a l  l o e s s ,  S. o f  
N a t c h e z ,  M is s , 2 5 . 1 8 7 . 0 1 0 . 1 2 . 9
3 . Top l o e s s  n e x t  to  
l e a c h e d  zo n e ,  n ea r  
Pond, M i s s . 111. 2 5 2 . 0 2 7 . 8 2 0 . 2
k- Leached l o e s s  d i r e c t l y  
above Sample 3 . 1.1+ . . 3i4-.il-. 3 5 . 5 3 0 . 1
S i l t  b e lo w  l o e s s ,  n e a r  
Pond, Miss* (C o n ta in s  
few  p e b b l e s  w h ic h  add 
w e i g h t  to  /  1 ram s i z e . ) 2 2 . 2 - . it-6.ii. ..... 1 7 . 5 3 6 . 1
6* B a s a l  l o e s s ,  n ea r  
Pond, M is s . 2 5 . 9 8 1 . 3 1 2 . 1 6 . 6
7 . Sand i n  w hich  c o n c r e ­
t i o n s  o c c u r ,  b e low  l o e s s ,  
N a t c h e z ,  M is s . 0 . 0 0 . 0
oo
0 . 0
8* Leached l o e s s  n e a r  M i s s .  
R i v e r ,  a t  Natchez^_ M is s . 1 . 3 1 5 . 0 2 5 . 0 6 0 . 0
9 . Upper l o e s s ,  b e low  
Sample 8 . 1 1 . 8 5 9 . 8 2k . 6 1 5 . 6
1 0 . Brown loam, near  Fenw ick ,  
Miss* H • 1 1 . 3 2 1 .  k _  6 7 . 3
T a b le  8* P e r c e n t a g e s  (by w e i g h t )  o f  c o n c r e t i o n a r y  m a t e r i a l  i n  M i s s i s s i p p i  
l o e s s  and a d j a c e n t  d e p o s i t s *
39
m a t e r i a l  up t o  a f o u r t h  o f  t h e  mass  by w e i g h t .  This  
m a t e r i a l  i s  d i s s e m i n a t e d  t h r o u g h o u t  th e  l o e s s  i n  an 
i r r e g u l a r  f a s h i o n ,  t h u s  f o r m in g  an i n t e r n a l  s k e l e t o n  o f  
i n t e r t w i n i n g  c o n c r e t i o n a r y  t u b u l e s .
The ca r b o n a te s ,  w h ic h  form l o e s s  c o n c r e t i o n s ,  i t  may
be assumed,  were c o n t a i n e d  i n  t h e  l o e s s  a t  t h e  t im e  when the
sed im en t  was f i r s t  formed s i n c e  t h e r e  are no a p p a ren t  e x t e r n a l
s o u r c e s .  Thus, t h e  c o n c r e t i o n a r y  form s a r e  t h e  r e s u l t  o f
m i g r a t i o n s  o f  c a r b o n a t e s  w i t h i n  t h e  l o e s s .  A c o n v e n t i o n a l
t h e o r y  c o n c e r n i n g  t h e  movement o f  c a r b o n a t e s  i n  l o e s s  h a s
18
b e e n  e x p r e s s e d  b y  P o ly n o v  who b e l i e v e d  t h a t  t h e s e  
m i g r a t i o n s  by means o f  groundwater  were th e  r e s u l t  o f  
c a p i l l a r y  movements and t h a t  p r e c i p i t a t i o n  o f  t h e s e  s a l t s  
t o o k  p l a c e  a l o n g  c h a n n e l s  o f  c a p i l l a r y  p o r e s .  A l though  
from t h e  s t u d y  o f  r o o t  t u b u l e s  c a p i l l a r i t y  d o e s  not  seem 
to  be any e x p l a n a t i o n  f o r  t h e  a c t u a l  p r e c i p i t a t i o n  o f  
c a r b o n a t e s  i t  i s ,  how ever ,  an im p o r ta n t  f a c t o r  i n  d e t e r m i n ­
i n g  t h e  d ev e lo p m e nt  o f  t u b u l e  c o n c r e t i o n s .  I n  s a n d s ,  
c a l c i u m  c a r b o n a t e  most  o f t e n  form s  c o a r s e  p r e c i p i t a t e s  
around g r a i n s  t h r o u g h  a p r o c e s s  o f  i n d u r a t i o n  r e s u l t i n g  
i n  l a r g e  o v a l  and p l a t e - l i k e  c o n c r e t i o n s  suc h  a s  d i s c u s s e d  
l a t e r  i n  th e  paper  f o r  a N atch ez  l o c a l i t y .  Under s u c h  
c o n d i t i o n s  f i n e  r o o t s ,  ev en  when p r e s e n t ,  are  not  a b le  to 
d e v e l o p  t h e  d e l i c a t e  s l e n d e r  t u b e s  o f  e n c r u s t a t i o n s  suc h
p o l y n o v ,  B. B . ,  nThe C yc le  o f  W e a t h e r i n g , " 
T r a n s l a t e d  by A. Muir, Mruby.& Company, London ( 1 9 3 7 ) ,  
pp.  1 7 4 “ 17^*
a s  are  f o u n d  i n  l o e s s .  Ir. v e r y  f i n e  c l a y e y  s i l t s  and in  
c l a y s  s u c h  t u b u l e s  a r e  n o t  fo u n d ,  i n  s p i t e  o f  any h i g h  
c a l c i u m  c a r b o n a t e  c o n t e n t  s i n c e  ground w a te r  d oes  n o t  
c i r c u l a t e  w e l l  enough t o  d i s t r i b u t e  t h e  c a r b o n a t e s ,  nor  
would  t h e r e  ;be many deep r o o t  p e n e t r a t i o n s  i n t o  su c h  
s e d i m e n t s .  Thus,  a proper  s i l t  s i z e ,  su c h  as  t h a t  w h ich  i s  
fo u n d  c h a r a c t e r i s t i c a l l y  i n  l o e s s ,  i n  a d d i t i o n  to the  
p r e s e n c e  o f  c a r b o n a t e s ,  and t h e  p e n e t r a t i o n  o f  g r a s s  r o o t s  
i s  e s s e n t i a l  f o r  t h e  f o r m a t i o n  o f  t h e s e  g r a s s  r o o t  t u b u l e s .
S i n c e  c a r b o n a t e s  have m ig r a t e d  so r e a d i l y  . .with i n  
u n w ea th ered  l o e s s ,  i t  i s  r e a s o n a b l e  t o  e x p e c t  t h a t  ca r b o n a te  
c o n t e n t s  would  have  been  a l t e r e d  g r e a t l y  i n  w e a th e r e d  l o e s s  
and would h a v e  b een  i n c r e a s e d  i n  n o n - c a l c a r e o u s  fo r m a t io n s  
u n d e r l y i n g  l o e s s  th ro u g h  m i g r a t i o n  from above .
When c a r e f u l l y  washed and s c r e e n e d ,  m ost  l e a c h e d  
l o e s s  c a n  be fo u n d  t o . c o n t a i n  f r a g m e n ta r y ,  c o r ro d e d  t u b u l e s  
i n  s m a l l  q u a n t i t y .  F i g u r e  11 shows th e  appearance  o f  s u c h  
t u b u l e s  w i t h i n  t h e .  l e a c h e d  l o e s s  h o r i z o n  a t  Pond, M i s s i s s i p p i  
The t u b u l e  form o f  t h i s . c o n c r e t i o n a r y  m a t e r i a l  may y e t  be 
r e c o g n i z e d  i n  s e v e r a l  o f  th e  f r a g m e n t s .  F ig u r e  12 from  
l e a c h e d  l o e s s  o f  the  same l o c a l i t y  p i c t u r e s  t h e  ap pearance  
o f  l a r g e r  c o n c r e t i o n a r y  m a s s e s .  These  l i k e w i s e  are  in  the  
form o f  c o r r o d e d  p e l l e t s  d e v e l o p e d  from g r a s s  r o o t  t u b u l e s  
from w h ich  much of. th e  c a r b o n a t e s  have been  l e a c h e d .  These  
l a r g e  s i z e s  o f . c o n c r e t i o n a r y  m a ss e s  form o n l y  a v e r y  t i n y  
- p e r c e n t a g e ,  by. w e i g h t ,  o f  th e  l e a c h e d  l o e s s  ( s e e  t a b l e  8 ) .
F ig u r e  11* Corroded c a l c a r e o u s  t u b u l e s  from the  
'’l e a c h e d ’* l o e s s  a t  Pond, M i s s i s s i p p i *  Grain 
s ize :^  . S 0 - . 2 9 5  mm.
"Figure 1 2 .  Grains c h i e f l y  f e r r u g i n o u s ,  r e t a i n e d  
on 1 . 1 6 3  mm. s c r e e n .  From l e a c h e d  l o e s s ,  P0nd
M i s s i s  s i p p i *
IA
The low  p e r c e n t a g e  o f  c o n c r e t i o n s  and t h e i r  co rro d ed  
a p p ea ra n ce  i s  c l e a r l y  the  r e s u l t  o f  d e t e r i o r a t i o n  by  
l e a c h i n g *  Many o f  t h e  t u b u l e s  appear  to  h a v e  a h ig h  
i r o n  c o n t e n t  by t h e i r  d eep  brown c o l o r *  T h is  may i n d i c a t e  
t h a t  c o n d i t i o n s  f o r ..t h e  f o r m a t i o n  o f  t u b u l e s  e x i s t  e x c e p t  
f o r  a n o n - a v a i l a b i l i t y - o f  ca rb o n a te s*  I r o n  s a l t s  sometimes  
e n t e r  t h i s  p r o c e s s  as  a s u b s t i t u t e  m a t e r i a l .
Prom a l o c a t i o n  d i r e c t l y  b e lo w  the  l e a c h e d  l o e s s  and 
a t  t h e  t o p  o f  t h e '■ c a l c a r e o u s  l o e s s  a t  Pond, M i s s i s s i p p i ,
t u b u l e s  have b e e n  s e g r e g a t e d  and are  p i c t u r e d .  I n  f i g u r e  13** \ . *
These  t u b u l e s  are c o n t a i n e d  i n  a h o r izo n ,  o f  much h i g h e r  
c a l c i u m  c a r b o n a t e  c o n t e n t  and. are  t h e r e f o r e  b e t t e r  p r e ­
s e r v e d  t h a n  t h o s e  i n  t h e  l e a c h e d  l o e s s * . .  However, t h e y  
a l s o  show a s l i g h t l y  c o r r o d e d  a p p ea ra n c e ,  p r o b a b ly  a s  a 
r e s u l t  o f  p a r t i a l  s o l u t i o n  by d e s c e n d i n g  ground w a t e r s .  
E v e n t u a l l y  enough  o f  th e  c a r b o n a t e s  w i l l  be  d i s s o l v e d  away 
so  a s  t o  a l t e r  t h i s  upper l o e s s  i n t o  a l e a c h e d  l o e s s  and 
t h e  t u b u l e s  g r a d u a l l y  w i l l  a t t a i n  th e  a p p earan ce  o f  t h o s e  
c o r r o d e d  remnants  s h o w n . in  f i g u r e  11*
G rass  r o o t  t u b u l e s ' w i t h i n  th e  lo w er  p o r t i o n s  of  
c a l c a r e o u s  l o e s s  a r e  shown i n  f i g u r e  lip. In  the  upper  
r i g h t  o f  c e n t e r  o f  t h e  f i g u r e  i s  a w h i t e  c a l c i t e  tu b e  
w h ich  i s  somewhat o f  an anomaly .  Such sp e c im en s  are  r a r e .  
They may be t h e  r e s u l t  o f  p e r c o l a t i o n  o f  c a l c a r e o u s  
s o l u t i o n s  a l o n g  th e  edge o f  a d y in g  r o o t  which  h a s  s h r i v e l e d  
so  t h a t  a tu b e  o f  pure c a l c i t e  i s  e n a b le d  t o  form r a t h e r  th a n
F ig u r e  1 3 . C a lc a r e o u s  g r a i n s  r e t a i n e d  on 1 . 1 6 8  mm* 
s c r e e n .  From to p  o f  l o e s s  a t  Pond, M i s s i s s i p p i .
F ig u r e  llj-. T y p i c a l  l o e s s  t u b u l e s  from l o w e r  l o e s s ,
Note  t h e  w h i t e  c a l c i t e  t u b u le  a t  upper r i g h t  o f  
c e n t e r .  To t h e  l e f t  i s  a sm a l l  s n a i l  s h e l l  f ra g m e n t .  
S i z e s  . 5 0 - 1 . 1 6 8  mm. E. o f  W o o d v i l l e ,  M i s s i s s i p p i .
1*2
t h e  u s u a l  c a l c a r e o u s  i n d i c a t i o n  o f  l o e s s  g r a i n s *  To the  
l e f t  o f  c e n t e r  i s  a w h i t e  f r a g m en t  which  i s  a p o r t i o n  o f  a 
s n a i l  s h e l l *
These  t u b u l e s ,  a s  h a s  b een  p o i n t e d  o u t  i n  the  d i s ­
c u s s i o n  o f  f i g u r e  1 0 ,  are v e r y  o f t e n  cem ented  t o g e t h e r  i n t o  
i r r e g u l a r  n o d u l e s  c o m p r i s i n g  a g r e a t  number o f  i n d i v i d u a l  
r o o t  i n c r u s t m e n t s * . . E v e n t u a l l y  more and more c a l c i t e  may 
be d e p o s i t e d  on to  t h e  group o f  c o n c r e t i o n s  to  form a l a r g e  
c a l c a r e o u s  mass  i n  w h ic h  t h e  r o o t  c a v i t i e s ,  form o n l y  a 
m in u te  p o r t i o n  o f  t h e  t o t a l  vo lu m e .  S e l e c t e d  c o n c r e t i o n s  
o f  t h i s  s o r t ,  from t h e  b a s a l  p o r t i o n  o f  a h i g h l y  c a l c a r e o u s  
l o e s s  m ass ,  are  p i c t u r e d  i n  f i g u r e  15* I t  may be n o te d  
t h a t  t h e  g r a s s  r o o t  h o l e s  rem ain  d i s t i n c t i v e  in  a l l  of  the  
sp e c im e n s  and t h a t  i n . a g g r e g a t e  the m a sse s  o f  t u b u l e s  
assume e x t r e m e l y  i r r e g u l a r  form s .  The s p a c e s  between t u b u l e s  
have become so f i l l e d  w i t h  c a l c i t e  t h a t  t h e  t u b u l e s  have  
f o r  t h e  most  p a r t  l o s t  t h e i r  i d e n t i t i e s .
An a t te m p t  h a s  b e e n  made to  i n v e s t i g a t e  the  appearance  
o f  t u b u l e s  i n  m i c r o s c o p i c  t h i n ' s e c t i o n s .  U n d is tu r b e d  l o e s s  
h a s  b e e n  im p re g na ted  w i t h  p l a s t i c  ana t h e n  c u t  i n t o  t h i n  
s e c t i o n s .  I n  t h i s  manner i t  h a s  been p o s s i b l e  t o  o b t a i n  
o r i e n t e d  h o r i z o n t a l  and v e r t i c a l  s l i d e s  f o r  . o b s e r v a t i o n  of  
e f f e c t s  w h ich  t h e s e  t u b u l e s  may have  on- th e  micro s t r u c t u r e  
o f  l o e s s .  S i x . s l i c e s  (3 h o r i z o n t a l  and 3 v e r t i c a l )  were 
p r e p a r e d .  These  m a y .n o t  be s u f f i c i e n t  t o  p r o v i d e  d e t a i l e d  
c o n c l u s i o n s ,  b u t  s h o u ld  be a d e q u a te ,  t o g e t h e r  w i t h  m a c r o sc o p ic  
o b s e r v a t i o n s ,  t o  i n d i c a t e  a few  g e n e r a l  c o n d i t i o n s .
F i g u r e  1 5 .  C a lc a r e o u s  c o n c r e t i o n s  r e t a i n e d  on 
1 . 1 6 8  mm. s c r e e n .  Width o f  f i e l d  5 i n .  From 
b a s a l  p o r t i o n  o f  th e  l o e s s  e a s t  o f  W o o d v i l l e ,  
M i s s i s s i p p i .
F ig u r e  16 .  M ic r o s c o p ic  t h i n - s e c t i o n  o f  c a l c a r e o u s  
l o e s s  t u b u le  from n ear  N a tch ez ,  M i s s i s s i p p i .
X N i c o l s .  e n la r g e m e n t  2$X.
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The a p p earan ce  o f  t y p i c a l  l o e s s  t u b u l e  i n  t h i n  
s e c t i o n  i s  shown. i n v f i g u r e  1 6 ,  The s e c t i o n  c o n t a i n s  a 
s i n g l e  t u b u l e  c u t  a t  an a n g l e  so t h a t  i t s  i n t e r i o r  c a v i t y  
i s  e x p o s e d  a s  two o v a l s  w hereas  t h e  c o n c r e t i o n a r y  m a t e r i a l  
i t s e l f  form s  a dark su r ro u n d in g  s t r i p .  The i n n e r  c a v i t y  
o f  th e  t u b u l e  c o n t a i n s  o n l y  a s l i g h t ,c a l c  a reo u s  cr u s  t ,  the  
g r e a t e s t  p a r t  o f  t h e  c a l c i t e  b e i n g  i n  t h e  dark a r e a s .  This  
dark c o l o r a t i o n  i s  n o t  t h a t  o f  c a r b o n a c e o u s  m a t e r i a l  o r  
k a o l i n  but,  o n l y  th e  f i n e l y  c r y s t a l l i n e  c a r b o n a t e  fo r m in g  
a cement a ro u n d ,  t h e f  l o e s s  g r a i n s . C a r b o n a t e s  i n .  the  Lower
••• ' <(. f  '
M i s s i s s i p p i  V a l l e y  l o e s s  seem t o  be c o n c e n t r a t e d  a lm o s t  
e n t i r e l y  i n  c o n c r e t i o n s *  In  f i g u r e  16 p r a c t i c a l l y  no c a l c i t e  
i s  v i s i b l e  i n  t h e  l o e s s  o u t s i d e  o f  th e  t u b u le  a r e a .
The o r i e n t a t i o n  o f  l o e s s  p a r t i c l e s  around a r o o t  i s  
i l l u s t r a t e d  i n  f i g u r e  1 7 • I n  t h e  c e n t e r  o f  t h e  v ie w  i s  a 
c a v i t y  form ed by a; g r a s s  r o o t  around which  th e  l o e s s  
p a r t i c l e s  seem t o  have b een  a l i g n e d  i n  a c i r c u l a r  p a t t e r n .
I t  i s  s u p p o se d  t h a t  t h i s  a l ig n m e n t  has  r e s u l t e d  from  s h i f t ­
i n g  o f  t h e  g r a i n s  by i n t r u s i o n  o f  t h e  r o o t .  S in c e  g r a s s  
r o o t s  have  p e n e t r a t e d  l o e s s  at  a l l  d e p t h s  and p r o b a b ly  i n  
g r e a t  q u a n t i t i e s ,  . t h e  l a c k  o f  s t r a t i f i c a t i o n  and g e n e r a l  
h o m o g e n ie ty  o f  l o e s s  d e p o s i t s  may be p a r t l y  t h e  r e s u l t  of 
a k n e a d in g  a c c o m p l i s h e d  i n  t h i s  manner* The e f f e c t s  o f ’ 
c o n s i d e r a b l e  r o o t  k n ea d in g  o f  t h i s  s o r t  i s  a l s o  i l l u s t r a t e d
i n  f i g u r e  1 8 .
S ed im en ts  u n d e r l y i n g  l o e s s  o f t e n  c o n t a in  c a r b o n a te s  
i n  t h e  form o f  c o n c r e t i o n s  b u i l t  up by p e r c o l a t i n g  w a t e r s
F i g u r e  1 7 . M i c r o s c o p i c  t h i n - s e c t i o n  of  l o e s s  
g r a i n s  d i s p l a c e d  b y ' p e n e t r a t i o n  o f  g r a s s  r o o t s .  
Near N a t c h e z ,  M i s s i s s i p p i .  Enlargement 2$X.
*
F i g u r e  18 .  M ic r o s c o p ic  t h i n - s e c t i o n  o f  c a l c a r e o u s  
m a t e r i a l  i n  l o e s s .  .N e a r  N a tch ez ,  M i s s i s s i p p i .  
Enlargem ent  25X.
w h ich  have  p a s s e d  through  t h e  l o e s s *  These  c o n c r e t i o n s  are  
e x t r e m e l y  i r r e g u l a r ,  i n  s h a p e ,  s i z e ,  and abundance* Most 
o f t e n  t h e y  a r e  i n  t h e  form o f  n od u lar  c e m e n t a t i o n s  w i t h o u t  
t h e  a p p e a r a n c e ' o f  p l a n t  r o o t  i n f l u e n c e s .  A s o r t  of  c a l ­
c a r e o u s  c o n c r e t i o n  f r o m . s i l t  be low l o e s s  a t  Pond, M i s s i s s i p p i  
i s  p i c t u r e d  i n  f i g u r e  19* However, from the same l o c a l i t y  
i n  a f i n e  s a n d u n d e r l y i n g  l o e  s s . some i r r e g u l a r  c o n c r e t i o n s  
( f i g u r e  2 0 ) have  b e e n  c o l l e c t e d  which r e s e m b le  c o n c r e t i o n s  
from b a s a l  l o e s s  p i c t u r e d  i n  f i g u r e . 1^* The same c h a r a c t e r i s  
t i c  form s ,  s i z e s ,  a n d .abundance o f  g r a s s  r o o t  c a v i t i e s  seem 
t o  p r e v a i l  a t  b o th ,  h o r i z o n s .  At t h e  Pond, M i s s i s s i p p i ,  
l o c a l i t y  t h e s e  g r a s s  r o o t  c o n c r e t i o n s  b e lo w  the l o e s s  are  
s i t u a t e d  about lQ f e e t  b e n e a t h  th e  s u r f a c e  and 2 f e e t  under  
th e  b a s a l  l o e s s *  •* There i ?3 no e v i d e n c e  o f  c o l l u v i a t i o n  
h a v i n g  churned  t h e s e  c o n c r e t i o n s  from t h e  o v e r l y i n g  l o e s s  
i n t o  t h e i r  p r e s e n t  p o s i t i o n *  Moreover,  g r a s s  r o o t s  a t  the 
p r e s e n t  t im e do n o t  p e n e t r a t e  from the  s u r f a c e  th r o u g h  the  
l o e s s  i n t o  t h e  u n d e r l y i n g  s e d im e n t s .  Thus i t  may be r ea s o n e d  
t h a t  t h e s e  c o n c r e t i o n s  were formed when the  l o e s s  s e c t i o n  
was once  t h i n n e r  t h a n  now s o  t h a t  g r a s s  r o o t s  p e n e t r a t e d  
t h e  l o e s s  and d e v e l o p e d  c o n c r e t i o n s  i n  the s e d im e n t s  below*  
Thus f a r  g r a s s  r o o t s  have r e c e i v e d  em phasis  f o r  
t h e i r  im p o rta n ce  i n  d e v e l o p i n g  l o e s s  c o n c r e t i o n s *  To a 
much l e s s e r  e x t e n t ,  i t  s h o u l d  be p o i n t e d  o u t ,  t r e e  r o o t s  
a r e . a l s o  o f . im p o r ta n c e .  F i g u r e  21 p i c t u r e s  two s o r t s  o f  
c a l c a r e o u s  t r e e  r o o t  c o n c r e t i o n s *  These d i f f e r ,  d i s t i n c t l y
F ig u r e  2 0 .  C a lc a r e o u s  c o n c r e t i o n s  r e t a i n e d  on  
1 . 1 6 8  ra m .'screen .  Width o f  f i e l d  f i v e  i n .  
From s i l t  below th e  l o e s s ,  P0nd,  M i s s i s s i p p i .
V : ;
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F ig u r e  21* C a lc a r e o u s  r o o t  r e p la c e m e n ts .  
Specim ens  to  l * f t  o f  th e  r u l e r  are from 
s i l t  b e low  t h e  l o e s s ;  spe c im en s  to  th e  
. r i g h t  are from b a s a l  l o e s s .  Pond,j. Mis So
‘Q r *  “fv ' X  ^  \  \  • r V  •, V  ■ ' +  t  * • '  * \  ‘ • * '• -•■ •
F i g u r e 7 22?^‘''Microsco^lb t h i n - s e c t i o n  o f  c a l c a r e o u s  
f i l l i n g  o f  a t r e e  r o o t  c a v i t y .  Near Pond, M iss ,  
X N i c o l s ,  en largem ent  2$X.
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from g r a s s  r o o t  t u b u l e s ;  f he l a t t e r  are  o f  s m a l l  s i z e s  and 
are  p r e c i p i t a t e s  fo r m in g  m olds  s u r r o u n d in g  t h e  g r a s s  r o o t s ,  
how ever ,  t r e e  r o o t s  d e v e l o p  c o n c r e t i o n s  o f  c o m p a r a t i v e l y  
l a r g e  s i z e s  and, w i t h  e x c e p t i o n s ,  are  i n  t h e  form o f  c a s t s  
p r e s e r v i n g  t h e  s h a p es  o f  t r e e  r o o t s .  Tree r o o t s  a re  o f t e n  
l o n g  enough t o  p a s s  th ro u g h  l o e s s  i n t o  u n d e r l y i n g  s e d im e n ts  
so t h a t  upon d e c a y i n g  t h e y  l e a v e  c h a n n e l s  through  w hich  
s o l u t i o n s  may c a r r y  c a r b o n a t e s  from th e  l o e s s  i n t o  r o o t
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c a v i t i e s  p e p e t r a t i n g  n o n - c a l c a r e o u s  d e p o s i t s , ;  The l e f t  
p o r t i o n  o f  f i g u r e  21  shows c a l c a r e o u s  r o o t - f i l l i n g s  ta k en  
from a n o n - c a l c a r e o u s .  s i l t  u n d e r l y i n g  l o e s s .  To the r i g h t  
a r e  t r e e - r o o t  f i l l i n g s ,  from t h e  b a s a l  l o e s s  o f  the  same 
l o c a l i t y  w hich  a r e  p e n e t r a t e d  b y  innum erab le  t i n y  h o l e s  
su c h  a s  a r e . c h a r a c t e r i s t i c  o f  g r a s s  r o o t  t u b u l e s .  In  f a c t ,  
i n  t h i n  s e c t i o n ,  th e  t r e e  r o o t  c o n c r e t i o n s  are h a r d ly  
d i s t i n g u i s h a b l e  from g r a s s - r o o t  t u b u l e s  e x c e p t  p o s s i b l y  
f o r  a f r e q u e n t l y  h ig h e r ,  c a l c i t e  c o n t e n t  i n  the former.
F ig u r e  22 shows a t h i n  s e c t i o n  o f  an e x c e p t i o n a l l y  h i g h l y  
c a l c a r e o u s  m ass .  The e x c e s s  o f  c a l c i t e  i s  c o n c e n t r a t e d  
i n  a c e n t r a l  a r e a  w i t h  w a s h e d - in  l o e s s  g r a i n s  i r r e g u l a r l y  
d i s t r i b u t e d .  The j a g g e d .b l a n k  a r e a s  have b e e n . c a u s e d  by  
i r r e g u l a r  f i l l i n g  o f  t h e  c a v i t i e s .  Tree r o o t s  form h o l e s  
i n  t h e  l o e s s  t h r o u g h  w hich  ground w a te r s  may c i r c u l a t e  
e x c e p t i o n a l l y  f r e e l y .  However, t h e r e  i s  no medium i n  a 
d e c a y i n g  t r e e  r o o t  w hich  w i l l  c a u s e  p r e c i p i t a t i o n .  Here,  
a g a i n ,  g r a s s  roo t ,s  p e n e t r a t i n g ;i n t o  p o r t i o n s  o f  the c h a n n e ls  
formed by t r e e  r o o t s  c a u s e  th e  p r e c i p i t a t i o n s  which r e s u l t
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i n  c a s t a  o f  t h e s e  r o o t s .  ]. any l o o s e  l o e s s  g r a i n s  are  
washed i n t o  t h e s e  r o o t  c h a n n e l s  s o  t h a t  t h e  r e s u l t i n g  
c a s t s  a r e  r a r e l y  w h o l l y  o f  c a l c i t e .  The q u e s t i o n  a r i s e s  
a t  t h i s  p o i n t ,  do l i v e  t r e e  r o o t s  e v e r  form h o l lo w  t u b e ­
l i k e  d e p o s i t s  s u c h  as are  so c h a r a c t e r i s t i c  o f  g r a s s  r o o t s ?  
The a u t h o r  has  found  n o t h i n g  o f  th e  s o r t  i n  th e  way o f  c a l ­
c a r e o u s  fo r m s  a l t h o u g h  s e m i - h o l l o w  i r o n s t o n e  c r u s t s  are  
som et im es  fo u n d .  The r o o t  molds  i n  t h e  l e f t  p o r t i o n  o f  
f i g u r e  21 h a v e . r e d d i s h  c o l o r e d  s u r f a c e s  a l t h o u g h  t h e i r  
i n t e r i o r s  a r e  white*  The r e d d i s h  c o l o r a t i o n  i s  very  l i k e l y  
th e  r e s u l t  o f  a f e r r u g i n o u s  c o a t i n g  which  formed around a 
l i v i n g  r o o t .  Sometimes t r e e  r o o t  f i l l i n g s  i n  l o e s s  are  
r a t h e r  .b u lb o u s  as  a r e s u l t  o f  e x c e s s i v e  a d d i t i o n s  o f  p r e ­
c i p i t a t e .
Tree r o o t  f i l l i n g s  a r e  se ld om  v e r y  e x t e n s i v e  b e i n g  
r a r e l y  o v e r  a f e w  f e e t  i n  l e n g t h .  S i n c e  t h e y  are  so  
d e p en d en t  on g r a s s  r o o t s  f o r  t h e i r  d ev e lo p m ent  t h i s  c o n ­
d i t i o n  may be c a u s e d  by a l a c k  o f  e x t e n s i v e  p e n e t r a t i o n  
o f  g r a s s  r o o t  mats  th r o u g h  most o f  . the v e r t i c a l  depth o f  a 
t r e e  r o o t .
Grass  and t r o e  r o o t  c o n c e n t r a t i o n s  a re  c h a r a c t e r i s t i c  
o f  l o e s s  i n  the  Lower M i s s i s s i p p i  V a l l e y  e s p e c i a l l y  s o u t h  
o f  K entucky .  However, i n  l o e s s  d e p o s i t s  o f  t h e  Great P l a i n s  
such  forms are  c o m p a r a t i v e l y  r a r e .  In  t h o s e  a r e a s  t h e  
m ost  common t y p e s  o f  l o e s s  c o n c r e t i o n s  are  t h e  b u lb o u s  
forms shown i n  f i g u r e  23 t o g e t h e r  w i t h  more i r r e g u l a r  
r o u g h - s u r f a c e d  m a s s e s .  These n o d u l e s  a r e  termed ’’c a l i c h e "
P J J 1 ww 1 n  I '  11 m  11! i !111 n
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F i g u r e  23* C a lc a r e o u s  puppchen ( c a l l e d  c a l i c h e )  
from P e o r i a  l o e s s .  Near Leavenworth  P e n i t e n t i a r y ,  
Kans a s .
*
. .____- M v  ^ itf t ~ m- a a
F ig u r e  2l\.* Lime c o n c r e t i o n s  grown t o g e t h e r  to  
form puppchen.  From s i l t  be low  t h e  l o e s s .  
N a t c h e z ,  M i s s i s s i p p i .
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and are  o f t e n  found t o  be co c e n t r a t e d  a l o n g  c e r t a i n  
h o r i z o n s  w i t h i n  th e  l o e s s e s  g e n e r a l l y  d i r e c t l y  b e lo w  
l e a c h e d  zo n es  o f  b u r i e d  s o i l s *  O f te n  t h e y  h ave  formed  
around some n u c l e u s  s u c h  as  a r o d e n t  jawbone b u t  r o o t s  
a l s o  have  i n f l u e n c e d  t h e i r  f o r m a t i o n .  Forms w i t h  sha p es  
s i m i l a r  t o  t h o s e  o f  f i g u r e  23 are  a l s o  fo u n d  i n  Lower 
M i s s i s s i p p i  V a l l e y  d e p o s i t s  -  a b u n d a n t ly  a t  Redwood,
Mis s i s  s i p p i *
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B a l l - l i k e  c o n c r e t i o n s -  w hich  have  grown t o g e t h e r  
i n t o  s m a l l  groups  o f  d i s t i n c t  p e l l e t s  are  shown i n  f i g u r e  
21}.. T h ese  puppchen were  c o l l e c t e d  from a s i l t  u n d e r ly in g  
l o e s s  a t ,  N a t c h e z ,  ■ M i s s i s s i p p i *  The c o n c r e t i o n s  are o f  
c a r b o n a t e s ,  f o r m e r ly ,  b e l o n g i n g  t o  t h e  o v e r l y i n g  l o e s s ,  
w h ich  h ave  cem ented  i r r e g u l a r  s i l t  g r a i n s  t o g e t h e r  but  
have a,t th e  same t im e  pushed t h e s e  g r a i n s  a p a r t  s l i g h t l y  
so  t h a t  t h e  c a r b o n a t e s  form' a h i g h e r  p e r c e n t a g e ' o f  the  
mass than  was th e  volume o f  t h e  o r i g i n a l  i n t e r s t i t i a l  
v o i d s .  T h is  h a s  b een  c o n f ir m e d  by e x a m in a t io n  i n  m ic r o -  
s c o p i c  t h i n  s e c t i o n .  In  the p h otograph  i t  can  be seen  
t h a t  s t r a t i f i c a t i o n  o f  the  s e d im e n t s  i n  which t h e  co n ­
c r e t i o n s  d e v e l o p e d  h a s  b e e n  p r e s e r v e d .  Specimens were 
broken  open b u t  no e s p e c i a l  n u c l e o u s  m a t e r i a l  was n o te d .
The c o n cre t io n a ry ^  b a l l s  appear  to have d e v e lo p e d  i n d i v i d u a l l y  
and grown t o g e t h e r  b u t  i n  m i c r o s c o p i c  t h i n - s e c t i o n  I t  i s  
n o t  p o s s i b l e  t o  d i s t i n g u i s h  w i t h  a ccu ra cy  th e  p l a c e s  o f  
i n t e r g r o w t h ,  i t  h a v i n g  ...taken, p l a c e  so u n i f o r m l y .  This
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t e n d e n c y  o f  th e  p e l l e t s  t o  b e c m e  grown t o g e t h e r  h a s  
p ro d u ced  i r r e g u l a r  m a ss e s  o f  p l a t y  l i m e s t o n e  h a v in g  
b o t r y o i d a l  s u r f a c e s .  F ig u r e  25 d i s p l a y s  a mass of  
i n t e r g r o w n  c a r b o n a t e  p e l l e t s  w h ich  have  form ed  a s o l i d  
mass o f  sandy l i m e s t o n e .
A n oth er  t y p e  o f  c o n c r e t i o n  formed from l o e s s  c a r ­
b o n a t e s  .which have  m ig r a t e d  o u t  o f  th e  l o e s s  i s  p i c t u r e d  
i n  f i g u r e  2 6 ,  These  are  c a l c a r e o u s  m a sse s  w i t h  a s e p t a r i a n  
s t r u c t u r e  w h ic h  have  b e e n  formed i n  n o n - c a lc  a re o u s  s i l t s  
about  t e n  f e e t  b e l o w  b a s a l  l o e s s  a t  N a t c h e z ,  M i s s i s s i p p i .
These  c o n c r e t i o n s  have  a g e n e r a l l y  o v a l  c r o s s - s e c t i o n  and 
have  no e v i d e n c e  o f  n u c l e i  around w h ich  they .m ay have  
form ed .  The s e p t a r i a n  c a v i t i e s  may be produced  e n t i r e l y  
by s h r in k a g e  upon d r y i n g .  Below t h e  w a te r  t a b l e  a t  N a tch ez  
c o n c r e t i o n s  o f  t h i s  s o r t  are fou nd  w h ich  are  n o n - s e p t a r i a n  
and s e m i - p l a s t i c  b e f o r e  d r y i n g .  With l o s s  o f  w a t e r  t h e y  
h a r d e n  and c r a c k .  The s e p t a r i a n  s t r u c t u r e  i n  f i g u r e  26 
s u g g e s t s  t h a t  t h e s e  c o n c r e t i o n s  d e v e l o p e d  t o  t h e i r  f u l l  
s i z e s  b e f o r e  t h e y  began t o  dry  and t h a t  th e  s h r in k a g e  was  
g r e a t e s t  i n  t h e  i n t e r i o r .  In  t h i s  f a s h i o n  th e  c r e v i c e s  
were p u l l e d  a p a r t  th e  most  n e a r  th e  c e n t e r  and l e a s t  
tow ard s  th e  s u r f a c e .  One o f  t h e s e  s e p t a r i a n  c o n c r e t i o n s  
i s  shown i n  m i c r o s c o p i c  t h i n  s e c t i o n  i n  f i g u r e  2 7 .  The 
w e d g e - l i k e  a r ea  i n  t h e  c e n t e r  r e p r e s e n t s  a s e p t a r i a n  c r e v i c e .
A f i l m  o f  c a l c i t e  c o a t s  th e  c r e v i c e d  s u r f a c e .  S t r a t i f i c a t i o n  
o f  t h e  s i l t  i s  e s s e n t i a l l y  u n d i s t u r b e d  a l t h o u g h  t h e  c a l c i t e  
has  p u sh e d  s i l t  g r a i n s  a p a r t .
-  ; ' . V .: :■ -v-
F ig u r e  25* ? Cemented mass o f  n o d u l e s  showing no 
e v i d e n c e  o f  w in terg ro w th  on cut  s e c t i o n .  Sand 
b e lo w  l o e s s ’;'at N a tch ez ,  M iss ,  Width 8 i n .
F ig u r e  2?.'" M ic r o s c o p ic  t h i n - s e c t i o n  showing  
c r e v i c e  and a d j a c e n t  p o r t i o n s  o f  a c a l c a r e o u s ,  
s e p t a r i a n  c o n c r e t i o n  from be low  l o e s s  a t  
N a tc h e z ,  M i s s i s s i p p i .  X N i c o l s ,  en la rg em en t  25X.
F ig u r e  2 6 .  -  C a lc a r e o u s  c o n c r e t i o n s  from s i l t  
b e lo w  l o e s s ;  broken  t o  show s e p t a r i a n  
c a v i t i e s .  N a t c h e 2 , M i s s i s s i p p i *
O f t e n  l o e s s  may b e  founti t o  conta ii l '  c o n c r e t i o n s  which  
r e s u l t  from  c o n c e n t r a t i o n  o f  i r o n  compounds. Examples o f
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t h e s e  a re  shown i n  f i g u r e  2 8 , where c i g a r e t t e - s i z e  rod s  
a r e  e x p o s e d  by p a r t i a l  e r o s i o n  o f  l o e s s .  These  are  i n  the  
form  o f  s l e n d e r ,  g e n e r a l l y  v e r t i c a l  t u b e s  i n  w h ich  l i m o n i t e  
h a s  cem ented  l o e s s  g r a i n s .  Not a l l  o f  t h e  f e r r u g i n o u s  
m a t e r i a l s  are  c o n c e n t r a t e d  i n t o  su c h  d i s t i n c t  f o r m s .  F ig u re  
29 shows a c o n d i t i o n  i n  t h e  same a r e a  i n  w h ich  w h o r l - l i k e  
s t a i n s  o f  i r o n  s a l t s  have  a ccu m u la ted  around r o o t  c e n t e r s  
and have, im p a rted  a p a t t e r n  to  t h e  e n t i r e  l o e s s  mass .
F i g u r e  30 d e p i c t s - s e c t i o n s  . o f  i r o n s t o n e  c o n c r e t i o n a r y  
m a t e r i a l  from near  t h e  C i t y  Cemetery o f  V ic k s b u r g ,  M i s s i s s i p p i .  
R o o ts  seem t o  have b een  a n u c l e u s ,  i n  each  o f  t h e  c o n c r e t i o n s .  
However, t h e s e  r o o t s . occupy  b u t ' a s m a l l  p o r t i o n  o f  the  r e s u l t ­
i n g  m a ss .  D e p o s i t i o n  for .  the . .m ost  p a r t  has surrounded  r o o t  
c e n t e r s  r a t h e r  t h a n  h a v in g  b een  r e s t r i c t e d  t o  r o o t  v o i d s .
S t i l l  r a r e r  th a n  t h e  i r o n s t o n e  c o n c r e t i o n s  a r e  s i m i l a r  
forms composed o f  b l u e - b l a c k  m i n e r a l s  p r o b a b ly  m anganese .
These  a re  w e l l  d e v e l o p e d  i n  o u t c r o p s  n o r t h  o f  Yazoo C i t y ,  
M i s s i s s i p p i .
A r a t h e r  s p e c i a l  l o e s s  phenomenon was o b s e r v e d  a l o n g  
Mint S p r i n g s  Bayou i n  - t h e  V ic k s b u r g  N a t i o n a l  M i l i t a r y  Park 
a t  a c o n t a c t  b e tw een  c a l c a r e o u s  l o e s s  and an u n d e r l y i n g  
d e n se  impermeable  Buccatuna  c l a y  o f  O l ig o c e n e  a g e .  P e r ­
c o l a t i n g  ground w a t e r s  had p a s s e d  ^through, th e  l o e s s  and
• ■ 1-\I Y
d i s s o l v e d  c a l c a r e o u s  m a t e r i a l s  w h i c h 1 were c a r r i e d  down t o
m•f*
F ig u r e  2 o .  I r o n s t o n e  c o n c r e t i o n s  d e v e lo p e d  on 
form er  t r e e  r o o t s  i n  l o e s s .  ^ 'N.  o f  Memphis,
wm.
m
F ig u r e  2 9 ,  .^Ferruginous " w h o r ls” s u r ro u n d in g  i r o n ­
s to n e  c o n c r e t i o n s  d e v e lo p e d  on form er  t r e e  r o o t s  
i n  l o e s s . : , N .  of. .Memphis, Tenn. ■*
F i g u r e  30 ,  C o n c e n t r i c a l l y  banded c a s t s  o f  non
i n d u r a t e d  l o e s s  accum ulated  i n  v o i d s  l e f t  by  
t r e e  r o o t s .  Banding and m o t t l i n g  i s  t h e  r e s u l t  
o f  v a r i a t i o n s  i n  i r o n  c o n t e n t .  Specimens  
c o l l e c t e d  from near  C i t y  Cemetery,  V ic k sb u rg ,  
M i s s i s s i p p i ,  Enlargement 2X,
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t h e  c l a y  c o n t a c t .  Prom t h - r e  th e  s o l u t i o n s  p e r c o l a t e d  
a l o n g  t h e  s u r f a c e  o f  t h e s e  impermeable  c l a y s  'u n t i l  r e a c h ­
i n g  o u t c r o p s  where t h e y  emerged as s p r i n g s .  P a r t i a l  
e v a p o r a t i o n  and l o s s  o f  carbon  d i o x i d e  r e s u l t e d  i n  c a l c i u m  
c a r b o n a t e  d e p o s i t i o n  w h ic h  c o a ted ,  v e g e t a t i o n  and t h e  c l a y  
f o r m a t i o n .  The c a r b o n a t e s  th us  d e p o s i t e d  are  i n  the form  
o f  t y p i c a l  t r a v e r t i n e  o f  l a y e r e d  a r a g o n i t e .  F ig u r e  31  
i l l u s t r a t e s  the  s u r f a c e  o f  t h i s  l o e s s  t r a v e r t i n e .  I t  may 
be n o t e d  t h a t  th e  m a t e r i a l  h a s  a s t r u c t u r e  s i m i l a r  t o  t h a t  
found  i n  c a v e  f l o w s t o n e s ,  e x c e p t  t h a t  r o o t  m a t e r i a l s  have  
been i n c o r p o r a t e d  i n t o  t h e  mass and l e n d  t h e i r  shape t o  
the  s u r f a c e  c o n f i g u r a t i o n .  A c r o s s  s e c t i o n  v ie w  of  t h i s  
l o e s s  t r a v e r t i n e  a p p e a r s  i n  f i g u r e  32. I t  may be s e e n  
t h a t  t h e  t r a v e r t i n e  i s  t h i n l y  l a m in a te d  i n  a f a s h i o n  s i m i l a r  
to  t h a t  o f  c a v e  d e p o s i t s .  In  t h e  lo w er  p o r t i o n  o f  f i g u r e  -32 
a r e  t h r e e  s e c t i o n s  o f  t y p i c a l  s t a l a c t i t e s  which  formed inhere 
s o l u t i o n s  d r ip p e d  rfrom.\an, o v e r h a n g in g  l e d g e ,
* ■' ' 1 ' 'it ■'
P e r c e n t a g e s  o f  a c i d  s o l u b l e  m a t e r i a l s  c o n t a i n e d  i n  
l o e s s  c o n c r e t i o n s  a r e . t a b u l a t e d . i n  t a b l e  9 .  I t  can be 
n o t i c e d  t h a t * t r e e  r o o t . f i l l i n g s  c o n t a i n  a p p r o x im a te ly  10$  
more a c i d  s o l u b l e  m a t e r i a l s  than  do g r a s s  r o o t  c o n c r e t i o n s .  
The l a t t e r  are a b o u t  6 0 $  so luble , ,  w h i l e  the form er  are  7 0 $ .  
C o n c r e t i o n s  i n  s i  I t  u n d e r l y i n g . l o e s s  a t  N atch ez  have about  
t h e  same s o l u b i l i t y  p e r c e n t a g e s  a s  g r a s s  r o o t  t u b u l e s .  
However, p l a t y  l i m e s t o n e  i n  sands  u n d e r l y i n g  l o e s s  have a 
low  p e r c e n t a g e .  . " C a l ich e"~from  Kansas has  about th e  same 
s o l u b i l i t y  p e r c e n t a g e  as  g r a s s  r o o t  t u b u l e s .  The l o e s s
F i g u r e  '32.  T r a v e r t i n e  d e v e lo p e d  on s u r f a c e  o f  
l o e s s - m a r l .  Note th e  f l o w s t o n e  and s t a l a c t i t e s .  
N. Fork G la s s  Bayou, N a t i o n a l  M i l i t a r y  Park,  
V ic k s b u r g ,  M is s .  1 / 2  s i z e *
F ig u r e  3 1 .  T r a v e r t i n e  d e v e lo p e d  on s u r f a c e  o f  
l o e s s - m a r l .  N. Fork G la s s  Bayou,  N a t i o n a l  
M i l i t a r y  Park,  V ic k s b u r g ,  M iss .  1 / 2  s i z e .
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SOLUBLE IN COLD- 
LOCALITY SAMPLE. DILUTE HOI
._______________ ,  % by w e i g h t
S .  o f  B r i d g e ,  
N a t c h e z ,  Miss*
C o n c r e t i o n  i n  s i l t  b e lo w  
l o e s s  #1  
# 2  
#3
6 1 . k
6 0 . 7
6 1 .8
Pond, M i s s .
9
T r e e ; r o o t - p u p p c h e n  i n  
s i l t  be low  l o e s s  #1
#2
6 9 . 8
6 9 . 6
Pond, Miss* G rass  r o o t -p u p p c h e n  i n  
l o e S s
Tree r o o t -p u p p c h e n  i n  
l o e s s
6 1 .8
72
S. o f  N a t c h e z ,  
Miss*
G rass  r o o t -p u p p c h e n  i n  l o e s s 63
S.  o f  B r i d g e ,  
N a t c h e z ,  M i s s .
P l a t y  l i m e s t o n e  i n  sand  
be low  l o e s s 3 6 .2
S. o f  Hickman, 
Ken tu ck y
Grass  r o o t -p u p p c h e n  i n  
g ray  l o e s s 6 2 .4
L eavenw orth ,
Kansas
" C a l i c h e ” n o d u le  i n  P e o r i a  
l o e  s s 6 0 . 7
V ic k s b u r g ,  
M i s s i s  s i p p i
L o ess  " f lo w s  tone"  
( A r a g o n i t e ) 9 7 . 2
Table  9 .  P e r c e n t a g e s  o f  a c i d  s o l u b l e  m a t e r i a l s  
c o n t a i n e d  i n  l o e s s  c o n c r e t i o n s *
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Mf l o w s t o n e ” o f  V ic k s b u r g  i , ,; a l m o s t  e n t i r e l y  o f  s o l u b l e  
c a r b o n a t e s .
P o r o s i t i e s  o f  t h e s e  c o n c r e t i o n s  compared w i t h  
p o r o s i t i e s  o f  t h e  s e d im e n t s  i n  w h ich  t h e y  o c c u r  are  
t a b u l a t e d  i n  t a b l e  1 0 ,  Grass  r o o t  t u b u l e s  (which  i n  
t h i s  t a b l e  i n c l u d e  f i l l i n g s  o f  t r e e  r o o t  v o i d s )  a re  about  
20% l e s s  p o r o u s  t h a n  i s  t h e  g e n e r a l  run o f  l o e s s .  However,  
s e p t a r i a n  c o n c r e t i o n s  and puppchen h a v e  l o s t  most  o f  t h e i r  
p ore  v o lu m e .  The t r e e  r o o t  c o n c r e t i o n  l i s t e d  from s i l t  
b e low  l o e s s  a t  Pond, M i s s i s s i p p i ,  h a s  a h i g h  p o r o s i t y  as  
a r e s u l t  o f  i r r e g u l a r  f i l l i n g  o f  i t s  c a v i t y .
The s i g n i f i c a n t ,  o b s e r v a t i o n s  r e l a t i n g  to l o e s s  (and  
a s s o c i a t e d )  c o n c r e t i o n s  may be  b r i e f l y  summarized as  
f o l l o w s :
(a )  M0 s t  o f  the  c a r b o n a t e s  i n  l o e s s  s e d im e n ts  
o f  t h e  Lower M i s s i s s i p p i  V a l l e y  are i n  a s ec o n d a ry  s t a t e  
h a v i n g  b een  r e d e p o s i t e d  i n t o  c o n c r e t i o n s .
(b)  These c o n c r e t i o n s  a r e  p r e d o m in a n t ly  i n  
t h e  form o f  p r e c i p i t a t e s  s u r ro u n d in g  form er  g r a s s  r o o t s ,  
w i t h  t r e e  r o o t s  h a v i n g .h a d  a l e s s e r  i n f l u e n c e .
( c )  These c o n c r e t i o n s  i n  l o e s s  form an 
i n t e r n a l  s t r u c t u r e  which  may make up a f o u r t h  o f  th e  mass  
by w e i g h t .
(d)  Leached l o e s s  shows e v i d e n c e  o f  o n c e  
h a v i n g  c o n t a i n e d  c o n c r e t i o n a r y  m a t t e r  o f  t h i s  s o r t ,
, ' ( e )  N o n - c a l c a r e o u s  s e d im e n t s  u n d e r l y i n g  l o e s s
have  d e v e l o p e d  c o n c r e t i o n s  from c a r b o n a t e s  l e a c h e d  from a b ove .
LOCALITY SAMPLE PORE-VOLUME
Near Pond,  
Mi s s i s s i p p i
L o e s s  g r a s s  r o o t -p u p p c h e n s  #1 
( I n c l u d i n g  t r e e - r o o t  #2  
f i l l i n g s )  #3
31$  
31 $  
26 % 
29%
Tree r o o t -p u p p c h e n  i n  s i l t  
b e lo w  l o e s s k-7%
S. o f  B r i d g e ,  
N a t c h e z ,  M i s s .
C o n c r e t i o n  i n  s i l t  below  
th e  l o e s s 6%
L im eston e  l a y e r  In  th e  s i l t %
Near Pond,  
M i s s i s  s i p p i
Leached L o es s  
Top o f  L o es s  
Bottom o f  L o e s s  
S i l t  b e low  L o es s  





N a t c h e z ,  M is s . Leached L o e s s  
L o ess
M a t e r i a l  b e lo w  L o es s  
S i l t ,  w h ich  h a s  c o n c r e t i o n s  




Highway I n t e r ­
s e c t i o n ,  . S o f  
N a t c h e z ,  M is s .
Leached L o e s s  
Upper L o ess  
Middle L o ess  
B a s a l  L o ess
S u b - b a s a l  L oess  c o n t a i n i n g  






E. o f  Fenw ick,  
M i s s i s s i p p i L o e s s - l i k e  t e r r a c e  s i l t W
E. o f  Greenwood,  
M i s s i s  s i p p i
M iddle Leached Loess  
Bottom Leached L o es s  
Top L o e s s  







S. o f  Hickman,  
Kentucky Gray L oess W
N orton  C o . ,  
Kansas P e o r i a  L o e s s W o
T able  1 0 .  P o r o s i t i e s  o f  l o e s s  c o n c r e t i o n s  and
o f  t h e  s ed im e n ts  i n  w h ich  th e y  o c c u r .  
Pore volume d e t e r m i n a t i o n s  by Kobe 
P o r o s i m e t e r .
$2
( f )  A l th o u g h  1 <;) s s  c o n c r e t i o n s  are c h i e f l y  
made up o f  c a r b o n a t e s ,  i r o n  o x i d e s  and som etim es  manganese  
compounds a r e  known t o  form  n o d u le s  i n  l o e s s .
(g )  An a r a g o n i t e  t r a v e r t i n e  was o b s e r v e d  to  
h a v e  d e v e l o p e d  a t  a l o e s s  l o c a l i t y .
' X I .  • leache: l o e s s .
C a l c a r e o u s  l o e s s  w h e r e ' s u b j e c t  t o  th e  a c t i o n  o f  m e te o r i c  
w a te r  and t o  t h e  development;  o f  a s o i l  p r o f i l e  o f t e n  becomes  
l e a c h e d .  A r e s u l t  o f  l e a c h i n g  i s  v i s i b l e  i n  o u t c r o p s  
t h ro u g h  a l o s s  o f  t h e  s l o p e  s t a b i l i t y  c h a r a c t e r i s t i c  o f  c a l ­
c a r e o u s  l o e s s .  I n  t h e  s o u t h e r n  d e p o s i t s  c a l c a r e o u s  l o e s s  
h a s  a t e n d e n c y  t o  r e m a in  i n .  v e r t i c a l  c u t s ,  b o t h  a r t i f i c i a l l y  
and n a t u r a l .  These  v e r t i c a l  banks are h i g h l y  s t a b l e ,  p r e s e n t  
a smooth s u r f a c e  and som etim es  become c o v e r e d  w i t h  m oss .
Leached l o e s s ,  on t h e  c o n t r a r y ,  r a r e l y  h as  smooth s u r f a c e s  
and i s  d i s t i n c t l y  l e s s  s t a b l e  i n  v e r t i c a l  ban k s .  The i r r e g u l a r  
s u r f a c e  o f  t y p i c a l  l e a c h e d  l o e s s  i n  a graded ex p o su r e  at  
LeTourneau A i r f i e l d ,  s o u t h  o f  V ic k sb u rg ,  M i s s i s s i p p i ,  i s  
shown i n  f i  gure 3 3 •-
Leached l o e s s ,  o f t e n ^ c o n fo r m s  t o  s u r f a c e  to p o g ra p h y .
I n  p s e u d o a n t i c l i n a l  d e p o s i t s ,  l e a c h e d  l o e s s  forms t h e  
f r a c t i o n  o f  the  d e p o s i t  b e tw een  the s u r f a c e  s o i l  and th e  
c a l c a r e o u s  l o e s s .  The ‘l e a c h e d  p o r t i o n  o f  . th e  l o e s s  i n  a 
pseudo  a n t i c  l i n e  g e n e r a l l y  . v a r i e s  from  a minimum, d i r e c t l y  
under t h e  c r e s t  o f  t h e  h i l l  t o  a maximum a l o n g ,  t h e  f l a n k s .  
Common t h i c k n e s s e s  o f ' t h e  l e a c h e d  l o e s s  on c r e s t s  i s  on the  
o r d e r  o f  l / 2  to  3 f e e t  i n  s o u t h e r n  M i s s i s s i p p i .  T h ic k ­
n e s s e s  a l o n g  f l a n k s  may v a r y  from 2 t o  $ f e e t .  On s t e e p  
s l o p e s  i t  may. show j o i n t i n g ; r e s u l t i n g  from d o w n h i l l  c r e e p  
and from  v a r i a t i o n s  i n  m o is tu r e  c o n t e n t .  The. c o n t a c t
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F i g u r e  33* Leached l o e s s  a t  LeTourneau A i r f i e l d  
. - r o a d ,  S. o f  V ic k s b u r g ,  M iss ,
F ig u r e  31+••'■' Leached l o e s s  h a v in g  a s t r a t i f i e d
appearance  w i t h  c a l c a r e o u s  l o e s s  a t  b a s e .
S. o f  Hickman, Ky,
5k
b e tw e e n  l e a c h e d  l o § s s  and^ c a l c a r e o u s  l o e s s  i s  fo u n d  t o  be  
s l i g h t l y  g r a d a t i o n a l ,  a s  i n d i c a t e d  i n  t h e  s e c t i o n  on c o n -
'  t  - V  1
c r e t i o n s .  However, b y - t h e  cr u d e  methods  o f  f i e l d  i n s p e c t i o n  
w i t h  h y d r o c h l o r i c v a c i d : ’the'  c o n t a c t  .seems a lm o s t  k n i f e - e d g e  
i n  a b r u p t n e s s .
G e n e r a l l y  th e  l e a c h e d  l o e s s  shows no s t r a t i f i c a t i o n  
or o t h e r  i n t e r n a l  s t r u c t u r e  w h ich  may s e t  i t  a p a r t  from  c a l ­
c a r e o u s  l o e s s .  ' However, an e x p o s u r e  h a s  b e e n  o b s e r v e d  
s o u t h  o f  Hickman,. ..Kentucky, which  m e r i t s  a t t e n t i o n .  At 
t h i s  l o c a l i t y  t h e  d e p o s i t  o f  l e a c h e d  l o e s s  ( f i g u r e  3W 
h a v i n g  a t h i c k n e s s  o f  about 10 f e e t  has  th e  appearance o f  
b e i n g  d i s t i n c t l y  s t r a t i f i e d . ^ A t  th e  b a se  o f  t h i s '  s e c t i o n  
t h e r e  i s  c a l c a r e o u s  l o e s s .  T h is  s t r a t i f i c a t i o n  i s  i n  the  
form o f  d i s c o l o r a t i o n s - w h i c h  may h a v e  r e s u l t e d  from th e  
c o n c e n t r a t i o n  o f  i r o n  a lo n g  c l a y e y  l a y e r s .  A lso  creep  and 
s h e e t - f l o o d s  ,are p o s s i b l e  i n f l u e n c e s .
G e n e r a l l y  l e a c h e d  l o e s s  f o l l o w s  the c o n t o u r s  o f  the  
s u r f a c e  v e r y  c l o s e l y .  However, t h e r e  a r e  o u t s t a n d i n g  
e x c e p t i o n s  t o  t h i s .  F ig u r e  35 shows an i s o l a t e d  mass of  
l e a c h e d  l o e s s  w hich  i s  surrounded by c a l c a r e o u s  l o e s s  a t  a 
l o c a l i t y  n o r t h  o f .M em phis ,  T e n n e s s e e .  The l e a c h e d  l o e s s  
i s  r e a d i l y  d i s t i n g u i s h e d  from th e  c a l c a r e o u s  l o e s s  th ro u g h  
an ab ru p t  change i n  t h e  growth o f  moss  on t h e  s u r f a c e .  This  
f e a t u r e  o c c u r s  on a v e r y  g e n t l e  s l o p e  h a v in g  no s p e c i a l  
t o p o g r a p h i c  d i s t i n c t i v e n e s s .  The . p o s s i b i l i t i e s  are  t h a t  
t h i s  may have  been,  a p o r t i o n . o f  a channel  f o r  m e t e o r i c  
w a t e r  a l o n g  w h ich  th e  l o e s s  has  l o s t  i t s  c a r b o n a t e s  or
F i g u r e  35* Area o f  l e a c h e d  l o e s s  surrounded by 
c a l c a r e o u s  l o e s s .  The l a t t e r  i s  d i s t i n g u i s h e d  
by i t s  m oss-grown a p p e a r a n c e .  N. o f  Memphis, Tenn.
' h-j
s i a E ^
r /,*• -ii*v ** ■ ■ fj:
F i g u r e  3 6 . Brown loam o v e r l y i n g  P l e i s t o c e n e  g r a v e l s  
i n  the  B e n t l e y  T e r r a c e .  On t h e  l e v e l  o f  t h e  young  
man’ s rump, t h e r e  i s  a c l a y e y  ( b u r ie d  s o i l  ?) 
h o r i z o n  w hich  s e p a r a t e s  th e  brown loam from the  
g r a v e l s .  Road c u t  t h r e e  m i l e s  e a s t  o f  S a r d i s ,  M iss .
t h a t  a p a t c h  o f  h i g h e r  v e g e t a t i o n  may h a v e  c a u s e d  th e  
l e a c h i n g .
The d i s t r i b u t i o n  o f  l e a c h e d  l o e s s  a lo n g  the  f o o t
o f  P o r t  N o g a l e s  H i l l ,  V ic k s b u r g ,  M i s s i s s i p p i ,  as  e x p o se d
by b o r i n g s ,  i s  i l l u s t r a t e d  i n  s e c t i o n  C-G’ o f  p l a t e  6 .
L e a c h in g  seems t o  have a v e r a g e d  b e t w e e n  2 and 3 f e e t  i n
d e p th  e x c e p t  f o r  a ch a n n e l  a l o n g  which  i t  has  tak en  p l a c e
%
to  a d e p t h  o f  6 to  7 f e e t .  T h i s  c h a n n e l ,  ju d g in g  from  
b o r i n g  d a t a . o n  p l a t e  6 , a p p a r e n t l y  e x t e n d s  o v e r  a l a t e r a l  
d i s t a n c e  o f  under 50 f e e t  and r o u g h l y  c o i n c i d e s  w i t h  a 
h o l l o w  on t h e  s u r f a c e  a l o n g  t h e  s l o p e  o f  Fort, N o g a le s  H i l l .  
The c o n c e n t r a t i o n  o f  ground w a te r  u n d e r f lo w  th ro u g h  t h i s  
h o l l o w  may be  r e s p o n s i b l e  f o r  t h e  exces*s ive  l e a c h i n g .  In  
t h i s  p a r t i c u l a r  a r e a  c o n s i d e r a b l e  c o l l u v i a t i o n  h a s  o c c u r r e d ,  
y e t  th e  b o r i n g s  d i s c l o s e  no b u r i e d  l e a c h e d  zones  a t  d e p t h .
M e c h a n ica l  a n a l y s e s  o f  l e a c h e d  l o e s s  and a d j a c e n t  
c a l c a r e o u s  l o e s s  i n d i c a t e  t h a t  l e a c h i n g  h a s  no s i g n i f i c a n t  
e f f e c t s  on g r a i n  s i z e  d i s t r i b u t i o n .  P i p e t t e  a n a l y s e s  o f  
l e a c h e d  and u n l e a c h e d  l o e s s  from e x p o s u r e s  n e a r  V ic k s b u r g ,  
N a t c h e z ,  and Pond, M i s s i s s i p p i ,  a r e  p r e s e n t e d  i n  t a b l e  5* 
These  m a t e r i a l s  are  s t r i k i n g l y  s i m i l a r  i n  a l l  r e s p e c t s .
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In  t h e  G reat  P l a i n s ,  im p o rta n t  c r i t e r i a  i n  d i s -
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t i n g u i s h i n g  l o e s s  h o r i z o n s  a r e  b u r ie d  s o i l s .  These  
s o i l s ,  u n d e r l y i n g  younger  l o e s s ,  o f t e n  h a v e  d i s t i n c t l y  
r e c o g n i z a b l e  ”A” , ”B” , and ”C" h o r i z o n s .  The MAM 
h o r i z o n  o f t e n  c o n t a i n s  u n a l t e r e d  humus. A l s o ,  below t h e i r  
z o n e s  o f  l e a c h i n g ,  t h e s e  b u r le d  s o i l s  may have  c a l i c h e  
h o r i z o n s  where c a r b o n a t e  en r ich m en t  h a s  o c c u r r e d .  Eastward  
i n  t h e  l o e s s  a r e a s  o f  Iowa and I l l i n o i s  the s o i l s  are  l e s s  
e a s i l y  r e c o g n i z e d .  Humus i s  g e n e r a l l y  a b se n t  b u t  the  
h o r i z o n s  o f  l e a c h i n g  and o f  c l a y  c o n c e n t r a t i o n  a r e  o f t e n  
d i s t i n g u i s h a b l e .
I n  t h e  Lower M i s s i s s i p p i  V a l l e y  s u c h  b u r i e d  s o i l s  
are  f o r  t h e  most  p a r t  n o t  e v i d e n t .  Humus i s  a lw ays  a b s e n t  
and t h e  normal s o i l  p r o f i l e  i s  hard t o  d i s t i n g u i s h .
A l t h o u g h  i t  i s  h i g h l y  s p e c u l a t i v e ,  a f e w  l e a c h e d  c l a y e y  
h o r i z o n s  which  u n d e r l i e  l o e s s  and brown loam a t  c e r t a i n  
l o c a l i t i e s  may be i n t e r p r e t e d  a s  the e q u i v a l e n t  o f  the  
b u r i e d  s o i l s  o f  t h e  Great  P l a i n s ,  A c l a y e y  band 8 i n c h e s  
or so  i n  t h i c k n e s s  w hich  had formed on  a t e r r a c e  s u r f a c e  
and now s e p a r a t e s  brown loam from  u n d e r l y i n g  g r a v e l s  n ear  
S a r d i s ,  M i s s i s s i p p i ,  i s  p i c t u r e d  i n  f i g u r e  3 6 . Rainwash  
down th e  s l o p e  has  l e f t  t h e  c l a y e y  h o r i z o n  p r o t r u d in g  as
19 F r y e ,  J .  C. and P e n t ,  0 .  S . ,  ’’The L a te  P l e i s t o c e n e  
L o e s s e s  o f  C e n t r a l  K a n s a s , ” B u l l .  70 ,  P a r t  3> S t a t e  G e o l o g i c a l  
S urvey  o f  K ansas ,  (19lj.7)> P* 4^-3•
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a r e s u l t  o f  i t s  g r e a t e r  r e s i s t  ince t o  t h i s  type  o f  e r o s io n *  
H o r iz o n s  s u g g e s t i v e  o f  s o i l s  o f  t h i s  s o r t  b u r i e d  
b e n e a t h  t h e  l o e s s  a r e  r a t h e r  s c a r c e  i n  th e  Lower M i s s i s s i p p i  
V a l l e y  and a r e  d i f f i c u l t  to  p o i n t  o u t  w i t h  c e r t a i n t y *
X I I I .  STRA 11 GRAPHS’
LoQss h a s  b e e n  r e c o g n i z e d  b y  workers  i n  the Great
P l a i n s  i n  c e r t a i n  d i s t i n c t  s t r a t i g r a p h i c  u n i t s  w hich  are
20
s e p a r a t e d  by b u r i e d  s o i l s *  These  s o i l s  a r e  r e c o g n i z a b l e  
by t h e i r s  h i g h  humus c o n t e n t ,  c l a y p a n  s u b s o i l s ,  c o n c e n t r a t i o n s
4-
o f  c a l i c h e ' a t  th e  b a s e  o f  l e a c h i n g ,  and th e  p r e s e n c e  o f  
f o s s i l  r o d e n t  burrows.  These  b u r i e d  s o i l  p r o f i l e s  a r e  b e s t  
d e v e l o p e d  i n  th e  w e s t e r n  p o r t i o n  o f  th e  Great  P l a i n s  l o e s s  
b e l t  and s e r v e  to d i s t i n g u i s h  th e  s t r a t i g r a p h i c  p o s i t i o n s  
o f  a s e r i e s  o f  l o e s s  s h e e t s .  Eastward,  i n  Iowa and I l l i n o i s ,  
th e  b u r i e d  s o i l s  are  n o t . s o  e a s i l y  r e c o g n i z a b l e .  Humus 
i s  c o m p l e t e l y  a b s e n t  and m a t e r i a l s  which  may h a v e  been  
l o e s s  have  been  s o  a l t e r e d  t h a t  o f t e n  i t  becomes d e b a t a b le  
w h e th e r  i t  e v e r  h a s  b een  l o e s s .  However, c e r t a i n  c r i t e r i a  
do re m a in  w id e s p r e a d  i n  t h e  l o e s s  o f  the  n o r t h e a s t .  The 
lo w e r m o st  o f  t h e s e  "buried" h o r i z o n s ,  whether a d i s t i n c t i v e  
s o i l  I s  p r e s e n t  o r  n o t ,  i s  c h a r a c t e r i s t i c a l l y  r e d d i s h  i n  
c o l o r  and above i t  t h e r e  i s  g e n e r a l l y  a c h o c o l a t e  brown 
h o r i z o n  w hich  i n  tu r n  i s  o v e r l a i n  by  t h e  f a m i l i a r  b u f f  
c a l c a r e o u s  l o e s s .  These  t h r e e  h o r i z o n s  are  r e c o g n i z e d  as  
i n d e p e n d e n t  l o e s s  s h e e t s  and t h e i r  c o n t a c t s  a r e  g e n e r a l l y  
t h o u g h t  o f  a s  u n c o n f o r m i t i e s  a l o n g  w h ic h  s o i l s  have e x i s t e d  
a l t h o u g h  t h e y  may no l o n g e r  be d i s c e r n a b l e .
'2 0  w i l l i a m s ,  B. H . ,  "Sequence o f  S o i l  P r o f i l e s  i n  
L o e s s , "  Am. J o u r .  S c i . ,  V o l . .  21 3^ j No. 5 ,  (1914-5), pp. 2 7 1 - 2 7 7 .
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The t h r e e  l o e s s  s h e e t s  r e c o g n i z e d  i n  I l l i n o i s  are  
t h e  P e o r i a n ,  Farm dale ,  and Loveland* The P e o r i a n  forma­
t i o n  i s  o f  c a l c a r e o u s ,  b u f f  l o e s s  w h ich  i n  a l l  r e s p e c t s  
r e s e m b l e s  t h e  d e p o s i t s  o f  th e  Lower M i s s i s s i p p i  V a l l e y *  
The Farmdale  i s  s l i g h t l y  more p l a s t i c  th a n  t h e  P e o r i a n  
and i s  more b r o w n ish  i n  c o lo r *  Where fo u n d  i t  u n d e r l i e s  
P e o r i a n ,  th o u g h  i t  i s  l e s s  e x t e n s i v e .  A c o n t a c t  b e tw e e n  
P e o r i a n  and Farmdale l o e s s e s  o f  I l l i n o i s  a t  a l o c a l i t y
n o r t h  o f  C a iro  i s  sh o w n - in  f i g u r e  37* .B e lo w  th e  Farmdale
■'  * 21 
t h e r e  i s  a r e d d i s h  brown L ove lan d  h o r iz o n *  The s e c t i o n
a t  t h i s  l o c a l i t y  i s  a s  f o l l o w s :
P e o r i a n  l o e s s  10 f t .
Farmdale l o e s s  2 f t .
Farmdale c o l l u v i u m  3 f t .
L o v e la n d  c o l l u v i u m  2 f t .
L a f a y e t t e  t y p e  g r a v e l  10 f t .
P a l e o c e n e  ( P o r t e r * s  Creek)  c l a y  
I n  t h e  s o u t h e r n  p o r t i o n  o f  th e  M i s s i s  s i p p i .  V a l l e y ,  
L e i g h t o n  and Willman have  p o i n t e d  out  s e v e r a l  l o c a l i t i e s  
where t h e y  b e l i e v e  t h e  same s i t u a t i o n  e x i s t s .  N o r th w est  
o f  Columbus,  K entucky,  on Kentucky Highway 5 8 ,  t h e r e  i s  
th e  f o l l o w i n g  s e c t i o n :
P e o r i a n  l o e s s  25 f t *
Farmdale l o e s s  7 f t *
L o v e la n d  l o e s s  6  f t .
Gravel  15 f t .
W i lc o x  beds
21 L e i g h t o n ,  M. M., and Willman,  . H. B . ,  " I t i n e r a r y  
o f  F i e l d  C o n fe re n c e  on Late  C en e z o ic  G eology  o f  M i s s i s s i p p i  
V a l l e y , ” June 1 2 ,  191+9 to.. June 2 5 ,  1949 ,  1 1 1 .  G e o l .  S u r . ,  
Urbana.  _■
II
^ C o n t a c t  b e tw een  ta n  '‘Peorian'* l o e s s
F i g u r e  3 7 . C o n ta c t  b e tw een  "Peorian" and "Farmdale 
l o e s s .  N. o f  C a ir o ,  I l l i n o i s .
F ig u r e  3 8 ;'#; C o n ta " rian"  and 
th e  u n d e r l y i n g  more p l a s t i c  brown "Farmdale ."  N* 
o f  Yazoo C i t y ,  M i s s i s s i p p i .
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In  T e n n e s s e e  a t  a grave.'*, p i t  a t  th e  s o u t h  ed g e  of  
Samburg t h e r e  i s  t h e  f o l l o w i n g  s e c t i o n  ( i n  t e n n s  o f  th e  
d e s c r i p t i o n s  u s e d  by  t h e s e  I l l i n o i s  w o r k e r s ) .
P e o r i a n  l o e s s ,  brown n o n - c a l c a r e o u s 8 f t .
'C a lc a r e o u s ,  b u f f  f o s s i l s kP f t .
Gray, C a lc a r e o u s 12 f t .
Farmdale lo e j ss ,  c h o c o l a t e - b r o w n
N o n - c a l c a r e o u s 3 f t .  6 i n .
Gray, c a l c a r e o u s  ■ ■15 f t .
Sangamon a l l u v i u m
S i l t ,  b l a c k  t o  dark g r a y ,  n o n - c a l c . 0 t o  7 f t- .
L o v o la n d  l o e s s
S i l t ,  dark g r e e n i s h  g r a y ,  n o n - c a l c .
! (A h o r . ) 1 f t .
S d l t ,  g r e e n ,  - c h a n g in g  t o  g r a y  bel'ow,
c l a y e y ,  com pact ,  n o n - c a l c .  (B h o r . ) 3 f t .  6 i n .
C o l lu v iu m
S i l t ,  c l a y e y ,  g r a v e l l y ,  g r a y , ’ m o t t l e d
r u s t y ,  compact, k .
•pu
L a f a y e t t e - t y p e  g r a v e l ,  upper  1 to  5 f t .
b l e  ached •:25 f t .
I n  M i s s i s s i p p i  a l o c a l i t y  on U. S .  Highway J4. near
C i t y  i s  as  f o l l o w s .
P e o r i a n  l o e s s ,  n o n - c a l c a r e o u s 10 t o  IS f t .
C a l c a r e o u s ,  f o s s i l i f e r o u s 15 to  25  f t .
Farmdale  l o e s s ,  c h o c o l a t e - b r o w n 2 to  I4. f t .
L a f a y e t t e - t y p e  sand,  p e b b l y ,  red  t o  gray 10 to  15 f t .
G r a v e l ,  brown 1$ f t .
Eocene  (Jackson.)  s i l t ,  gray
An e x p o s u r e  o f  t h e  ’’P e o r i a n ” and ’’Farm dale1’ m a t e r i a l s  
a t  t h e  above s i t e  i s  shown i n  f i g u r e  3 8 . There i s  a d e c id e d  
d a r k e n in g  i n  c o l o r  o f  t h e  low er  h o r i z o n  t o g e t h e r  w i t h  a l o s s  
o f  c a r b o n a t e s  and an i n c r e a s e  i n  p l a s t i c i t y .  Other l o c a l i t i e s  
i n  w h ich  t h e s e  l o e s s  h o r i z o n s  are  r e p u t e d  to  be found are  
d e s c r i b e d  i n  t h e  p r e v i o u s l y  m en t ion ed  F i e l d  C onference  
I t i n e r a r y .
A b o r i n g  made by th e  a u th o r  on F o r t  N o g a le s  H i l l  i n  
V ic k s b u r g  d i s c l o s e d  t h e  f o l l o w i n g  s e c t i o n .
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0 . 0 t o 8 . 0  f t .
8 . 0 t o 2 0 . 0 f t .
ro o • 0 t o 2 3 . 0 f t .
2 3 . 0 t o 2 5 . 0 f t .
2 5 . 0 to 2 9 . 0 f t .
2 9 . 0 to 30 . 0 f t .
3 0 . 0 to 3 2 . 0 f t .
32. 0 to 3 3 . 5 f t .
33* 5 t o 31+. 5 f t .
31+. 5 t o 3 6 . 0 f t .
3 6 . 0 to 37 . 0 f t .
t a n  1< !)ss,  n o n - c a l c a r e o u s  
t a n  1( a s s ,  c a l c a r e o u s  
ta n  l o e s s  m o t t l e d  w i th  gra y ,  
c a l c a r e o u s ,  m o i s t  
gray w i t h  brown m o t t l i n g s ,  
c a l c a r e o u s ,  m o i s t  
v e r y  m o i s t ,  u n i fo rm  brown c o l o r ,  
cr u sh ed  s n a i l s ,  c a l c a r e o u s  
d r y e r ,  browner,  s n a i l  f r a g m e n t s  
d ry ,  r e d  brown, more c l a y e y ,  
n o n -c  a le  ar eou s 
do
do,  s l i g h t l y  c a l c a r e o u s  
do,  some MnOp (? )  sp e ck s  
do
Hole abandoned, g r a v e l s  n o t  r e a c h e d  
Some g e o l o g i s t s  w ould  have c a l l e d  the  brown h o r i z o n  
’’Farmdale" and th e  red-brow n m a t e r i a l s  "Loveland ."  Each o f  
t h e s e  w ould  h a v e  r e p r e s e n t e d  l o e s s  s h e e t s  d e v e lo p e d  
i n d e p e n d e n t l y  o f  e a c h  o t h e r  and o f  th e  o v e r l y i n g  ta n  l o e s s .
I t  i s  a p p a r en t  from t h e  b o r i n g  t h a t  t h e r e  i s  a c l o s e  r e l a t i o n  
b etw een  t h e s e  c o l o r  c h a n g es  and l e v e l s  o f  ground w a ter  
s a t u r a t i o n .  A l s o  t h e  v a r i a t i o n s  i n  ca r b o n a te  c o n t e n t  may 
be r e l a t e d  to  p r e s e n t  and p a s t  w a te r  l e v e l s .  M ech an ica l  
a n a l y s e s  by  t h e  p i p e t t e  method have  b een  run on t h e  b u f f  
l o e s s ,  t h e  "Farmdale", and th e  "Loveland" from t h i s  h o l e  
and a r e  i n c l u d e d  i n  the  s e r i e s  l i s t e d  i n  t a b l e  5 .  These  
a n a l y s e s  i n d i c a t e  t h a t  t h e r e  i s  a v e r y  s l i g h t  i n c r e a s e  i n  
t h e  c l a y  s i z e  f r a c t i o n  i n  th e  d e e p e r  h o r i z o n s ,  b u t  t h a t  
t h e  p e r c e n t a g e  i n c r e a s e  i s  v e r y  s m a l l  -  on the  o r d e r  o f  l e s s  
th an  f i v e  p e r c e n t .  In  t h e  s i l t  s i z e  f r a c t i o n s  t h e r e  i s  a 
somewhat h i g h e r  p e r c e n t a g e  o f  f i n e  g r a i n  s i z e s  i n  the  
"Farmdale" and " L o v e la n d ,"  as compared w i t h  t h e  u n a l t e r e d  
b u f f  l o e s s .  Between t h e  "Farmdale" and "Loveland" t h e r e  i s
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v e r y  l i t t l e  d i f f e r e n c e  i n  th r  a n a l y s e s *
Whether th e  d i f f e r e n c e s  p o i n t e d  out  b e tw een  th e  
" P e o r i a n 11, "Farmdale" and "Loveland" h o r i z o n s  i n  the Lower 
M i s s i s s i p p i  V a l l e y  l o e s s  d e p o s i t s  are  s u f f i c i e n t  t o  c l a s s  
them a p a r t  i n d i v i d u a l l y  and t o  what p r o c e s s e s  t h e y  owe 
t h e i r  o r i g i n  i s  a l i n e  a l o n g  w hich  f u r t h e r  i n v e s t i g a t i o n  
m ight  p ro v e  f r u i t f u l .
XIV. VERTICAL BANKS IN LOE'SS
An i n t e r e s t i n g  c h a r a c t e r i s t i c  o f  l o e s s  which d e s e r v e s  
s p e c i a l  m e n t io n  i s  i t s  t e n d e n c y  to  be h i g h l y  s t a b l e  i n  
v e r t i c a l  c l i f f s .  I n  t h e  Lower M i s s i s s i p p i  V a l l e y ,  highway  
c u t s  th r o u g h  l o e s s  are  g e n e r a l l y  made v e r t i c a l .  I t  h a s  been  
th e  e x p e r i e n c e  o f  h ighway e n g i n e e r s  t h a t  when s l o p i n g  banks  
c u t  i n t o  l o e s s  and are n o t  p ro m p tly  c o v e r e d  w i t h  sod,  r a i n -  
wash w i l l  r a p i d l y  c u t  away th e  e x p o s u r e s  u n t i l  o n l y  v e r t i c a l  
banks r em a in .  However, o n ce  the  v e r t i c a l  p o s i t i o n  i s  
a c h i e v e d  i t  w i l l  be r e a s o n a b l y  perm anent.
I n  th e  s e c t i o n  on c o n c r e t i o n s  i t  h as  b e e n  shown t h a t  
t h e r e  i s  no p a r t i c u l a r  i n t e r n a l  s t r u c t u r e  w i t h i n  th e  l o e s s  
w h ich  w ould  f a v o r  a s t r e n g t h  g r e a t e r  v e r t i c a l l y  than  
h o r i z o n t a l l y .  I t  i s  t r u e  t h a t  v e r t i c a l  j o i n t i n g  r e s u l t i n g  
from c r e e p  and d r y in g  may be  prom inent  i n  many p l a c e s .  
However, t h i s  c o n d i t i o n  i s  n o t  so  i n f l u e n t i a l  t h a t  i t  would  
a c c o u n t  f o r  th e  a lm o s t  u n i v e r s a l  v e r t i c a l  s t a b i l i t y  i n  the  
s o u t h e r n  d e p o s i t s .  The phenomenon c a l l s  f o r  an e x p l a n a t i o n .  
As a r e s u l t  o f  t h e  i n t e r n a l  m a sses  o f  t u b u l e s  w i t h i n  l o e s s ,  
t h e  d e p o s i t s  have r e a s o n a b l y  g r e a t  s t r e n g t h .  To c r u s h  a 
l a r g e  lump o f  c a l c a r e o u s  l o e s s  i n  o n e * s  hands i s  d i f f i c u l t .  
However, t h i s  i s  t r u e  o n l y  when t h e  l o e s s  i s  i n  a dry s t a t e .  
When i t  i s  w e t ,  i t  has  no s t r e n g t h  and Im m ed ia te ly  f a l l s  
t o  p i e c e s .  I t s  p o r o s i t y  p e r m i t s  q u ick  c i r c u l a t i o n  o f  w a ter  
and t u b u l e s  do n o t  h o l d  wet  l o e s s  t o g e t h e r .  I t  i s  s u g g e s t e d
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t h a t  t h i s  e x trem e  v a r i a n c e  o i  s t r e n g t h  i n  the  dry  and wet  
s t a t e s ,  much g r e a t e r  th'an i n  most  s o i l s ,  c a u s e s  l o e s s  i n  
e x p o s u r e s  to  have  a ” s l o p e  o f  e q u i l i b r i u m "  which  i s  
v e r t i c a l .  T h i s  f a c t o r  i s  a s s i s t e d  by v e r t i c a l  j o i n t i n g  
where t h e  l a t t e r  e x i s t s .
XV. COLLUVIATION EFFECTS ON LOWER MISSISSIPPI VALLEY
LOESS DEPOSITS
R u s s e l l  h as  p o i n t e d  o u t  t h a t  l o e  s s  d e p o s i t s  o f  the
Lower M i s s i s s i p p i  V a l l e y  show many s t r i k i n g  i n s t a n c e s  o f
c o l l u v i a t i o n ,  and i n  many c a s e s  l o e s s  h a s  i n c o r p o r a t e d
22
g r a v e l s  from  u n d e r l y i n g  P l e i s t o c e n e  d e p o s i t s .  F ig u r e  
39 p i c t u r e s  a p s e u d o a n t i c l i n e  o f  l o e s s  n ea r  N a tc h e z ,  
M i s s i s s i p p i ,  where g r a v e l s  h ave  become i n c o r p o r a t e d  i n t o  
th e  b a s a l  l o e s s  a l o n g . t h e  f l a n k s  o f  th e  d e p o s i t .  I t  may 
be s e e n  t h a t  t h e  g r a v e l s  have b een  i n c o r p o r a t e d  i n t o  the  
l o e s s  t h r o u g h  a v e r t i c a l  ra n g e  o f  3  f e e t  o r  so b u t  t h a t ,  
th r o u g h  t h e  r e m a in in g  t h i c k n e s s  o f  t h i s  l o e s s ,  g r a v e l s  
are  g e n e r a l l y  a b se n t*  T h is  c o n d i t i o n  i n  w h ich  c o l l u v i a t i o n  
has  m ixed  l o e s s  w i t h  u n d e r l y i n g  m a t e r i a l s  g e n e r a l l y  does  
n o t  e x t e n d  more t h a n  a f e w  f e e t  v e r t i c a l l y  and r a r e l y  
e f f e c t s  an e n t i r e  s e c t i o n  o f  l o e s s  u n l e s s  t h e  l o e s s  i s  
e x t r e m e l y  t h i n .  F i g u r e  I|.0. d e p i c t s  a g r a v e l i f e r o u s  l o e s s  
r e s u l t i n g  from  c o l l u v i a l  a c t i o n  a t  th e  same l o c a l i t y  
a l o n g  a l imb o f  th e  p s e u d o a n t i c l i n e .  The g r a v e l s  have  
b e e n  i n t r o d u c e d  i n t o  t h e  l o e s s  i n  a g e n e r a l l y  e r r a t i c  
manner and n e a r  t h e  hammer a s l i p p a g e  o r  f a u l t i n g  o f  the  
d e p o s i t s  h a s  o c c u r r e d  w h ic h ,  o v e r  a s h o r t  d i s t a n c e ,  h a s  
merged th e  l o e s s  and g r a v e l s .  An e s s e n t i a l  f a c t o r  i n  
d e v e l o p i n g  d i s t i n c t i v e ^ c o l l u v i a t i o n  seems t o  be  s t e e p
22 R u s s e l l ,  'oj). c l t . , p .  1 1 .
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F i g u r e  3 9 L0 e s s  m a n t le s  o v e r " P l e i s t o c e n e  g r a v e l s  
Note -the l e a c h e d  l o e s s  and the g r a v e l  i f  e r o u s  l o e s s  
a l s o  th e  p s e u d o a n t i c l i n a l  form. U. S. Hwv 8 k * 
1 . 6  m i .  E. o f  N a tc h e z ,  M iss ,  •
• - f  '■ ■ •• - • • ■ A . i .  J a v ? * .  4 ;  ■ I .- :.- .- , , ■ - ■■■
F ig u r e  1^ .0* r D e t a i l  o f  a - g r a v e l i f e r o u s  l o e s s  r e s u l t i n g  
from c o l l u v i a l  creep *  1*6 m i .  E* o f  N a tch ez ,  M iss .
F ig u r e  1+1. Thin l o e s s  ma^wie on P l e i s t o c e n e .  Here 
t h e r e  i s  no s t r i k i n g  e v i d e n c e  o f  c o l l u v i a l  creen 
N. o f  N a tch e z ,  M iss .
F ig u r e  ij.2# S l i p p a g e  o f  l o e s s  on s lo p e  o f  F o r t  
N o g a l e s  H i l l , ' ; V i c k s b u r g  N a t i o n a l - .M i l i t a r y  Park.
ti '
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Fig u r   ^^ispitiCbiuattt ul l o e s s  a l o n g  roadway
a t  f o o t ' o f  F o r t  N o g a le s  H i l l ,  V ic k sb u r g  N a t i o n a l  
M i l i t a r y  Park*
F i g u r e  I4.3 • ' D i s p l a c e m e n t  o f  l o e s s  a t  f o o t  o f  F o r t  
N o g a l e s  H i l l ,  V ic k s b u r g  N a t i o n a l  M i l i t a r y .  Park*
s l o p e s .  Where s l o p e s  are g e n t e  ( i . e . ,  l e s s  th a n  3 0 ° )
r e g a r d l e s s  o f  w h e th e r  o r  n o t  l o e s s  h a s  any g r e a t  t h i c k n e s s ,
t h e r e  i s  l i k e l y  t o  he  v e r y  l i t t l e  e v i d e n c e  o f  c o l l u v i a t i o n .
F i g u r e  ij.1 d e p i c t s  a t h i n  . l o e s s  m an t le  on a v e r y  g e n t l e
s l o p e  o f  P l e i s t o c e n e  m a t e r i a l .  I t  i s  o b s e r v a b l e  t h a t  no
s i g n i f i c a n t  e o l l u v i a l  I n c o r p o r a t i o n  o f  u n d e r l y i n g  g r a v e l s
h a s  a f f e c t e d  t h e  loess* .
A f r e q u e n t  f a i l u r e  o f  t h i c k  l o e s s  o c c u r s  th ro u g h  the
s l i p p a g e - o f .  l a r g e  b l o c k s .  F i g u r e s  \\2 , 1^3, and Lj.lp d e p i c t
a s e r i e s  o f  f a i l u r e s  o c c u r r i n g  i n  t h e  V ick s b u r g  N a t i o n a l
%
M i l i t a r y  Park d u r i n g  A p r i l  19^9* The d i s p l a c e m e n t s  were
th e  r e s u l t  o f  s l i g h t  s l i p p a g e s  o f  a l a r g e  mass o f  l o e s s
& .
a l o n g  t h e  s l o p e  and a t  . t h e . f o o t  o f  F o r t  N o g a le s  H i l l .
F ig u r e  Ij.2 d e p i c t s  th e  s l i p p i n g . away o f  a l a r g e  b l o c k  a lon g
a s t e e p  h i l l  s l o p e .  F i g u r e . s h o w s  a s l i p p a g e  w h ic h  
*
o c c u r r e d  a t  t h e  f o o t  o f  t h i s  same s l o p e  a t  th e  same t im e  
t h a t  t h e  fo rm er  f a i l u r e  o c c u r r e d .  These s l i p p a g e s  t o o k  
p l a c e  g r a d u a l l y  o v e r  a p e r i o d  o f  s e v e r a l  days a f t e r  a 
p e r i o d  o f  h i g h  r a i n f a l l .  I n ‘f i g u r e  I4.3 i t  may b e  n o t e d  th a t  
t h e  l o e s s  has  p u l l e d  a p a r t  to  a g r e a t  e x t e n t  b u t  has  o n ly  
s l i g h t l y  c r a c k e d  t h e  c o n c r e t e  d r a i n  w hich  i t  i n t e r s e c t e d .
I n  f i g u r e  IjJj. th e  d i s p la c e m e n t  o f  a c o n c r e t e  d r a in  i s  
p i c t u r e d  t o g e t h e r  w i t h  a d i s p la c e m e n t  a f f e c t i n g  t h e  road  
p a r a l l e l i n g  th e  f o o t  o f  th e  h i l l .
A much more s p e c t a c u l a r  f a i l u r e  o c c u r r e d  i n  the same 
a r e a  d u r in g  t h e  w i n t e r  and s p r i n g  o f  19ip6 and 1 9 i p 7 T h e
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i n t e r p r e t e d  s i t u a t i o n  i s  d i a g i 1 lonmed i n  f i g u r e  
U n d e r l y i n g  the  h i l l  i s  a h o r i z o n t a l  bed  o f  f i r m  l i m e ­
s t o n e  o f  t h e  V ic k s b u r g  fo rm a t io n *  At the f o o t  o f  t h e  
s l o p e  i s  a mass o f  d e n s e  v e g e t a t i o n ,  t h e  r o o t s  o f  w hich  
p e n e t r a t e  down t o . t h e  l e v e l  o f  t h e  l i m e s t o n e  and form a 
s t r o n g  b u lw a rk  p a r a l l e l i n g  t h e  f o o t  o f  th e  h i l l *  A l s o  
a l o n g  t h e  f o o t  o f  t h i s  h i l l  i s  a road  and a l o n g  t h e  s l o p e  
o f  t h e  h i l l  i s  a m a n t le  o f  g r a s s  s o d .  Heavy r a i n s  p e r ­
c o l a t i n g  t h r o u g h  t h e  g r a s s  sod  on t h e  s l o p e  o f  th e  h i l l  
im p re g n a te d  t h e  l o e s s  w i t h  w a te r ,  and c a u s e d  i t .  to  f l o w  
u n d e r n e a th  t h e  s o d .  T h i s  downward s o l i f l u c t i o n  b e n e a t h  
t h e  sod  e n c o u n t e r e d  a f ir m ,  r e s i s t a n c e  i n  th e  v e g e t a t i o n  
and t h e  u n d e r l y i n g  l i m e s t o n e  so t h a t  th e  downward f l o w i n g  
m a t e r i a l  b u l g e d  t h e  r o a d  upward. These b u l g e s  were removed  
by b u l l d o z i n g .  However,  th r o u g h  t h e . w i n t e r  and s p r in g  
o t h e r  b u l g e s  o c c u r r e d  r e p e a t e d l y  and r e s u l t e d  i n  a 
n o t i c a b l e  p i t t i n g  o r  s lu m p in g  a lo n g  t h e  l o e s s  s l o p e .  
A lt h o u g h  the  i n d i v i d u a l ,  b u l g e s  were o n l y  a few  f e e t  i n  
v e r t i c a l  e x t e n t  a l o n g  t h e  road-way i t  i s  e s t i m a t e d  t h a t  
t h e  c u m u l a t i v e  b u l l d o z i n g  removed a v e r t i c a l  u p a r c h in g  o f  
o v e r  10 f e e t .  E v e n t u a l l y  t h i s  b u l g i n g  s to p p e d  of  i t s  own 
a c c o r d .
E v i d e n c e s  o f  downward s lu m p in g  o f  l o e s s  a l o n g  the  
f a c e  o f  F o r t  N o g a le s  H i l l  appear  i n  s e c t i o n  B-B1. o f  p l a t e  
6 i n  th e  form  o f  a downslope b u lg e  which h a s  d e v e l o p e d  
n e a r  the., f o o t  o f  t h e  h i l l .  S e c t i o n  C-C* c o n f ir m s  t h i s  
i n t e r p r e t a t i o n  by sh o w in g  t h e  p r e s e n c e  o f  c h a r c o a l  s e v e r a l
^  B u l g e  7n R o a d
F ig u r e  h,S. S o l i f l u c t i o n  a l o n g  a s t e e p  l o e s s  s l o p e
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f e e t  b e lo w  t h e  s u r f a c e *  The ih a r c o a l  may have been the  
*
r e s u l t  o f  f o r e s t  f i r e s  or  o f  human o r i g i n  and has  l a t e r  
b e e n  b u r i e d  i n  the  s e c t i o n  by an a c c u m u la t io n  of  l o e s s  
above i t .  A b o r e  h o l e  l o g  through  t h i s  m a t e r i a l  d i s c l o s e s  
the  f o l l o w i n g ;




— . 1 . 0 S e m i - p l a s t i c  brown s i l t  -  i r o n  m o t t l e d  -  
n o n - c a l c a r e o u s
1 . 0 - 2 . 0 Tan s i l ' t  -  i r o n  m o t t l e d  -  n o n - c a l c a r e o u s
2 . 0 - 3 . 0 Tan s i l t  -  c a l c a r e o u s
3 . 0 - 4 . 0  i Tan s i l t  ■
4 . 0 — 5 . 0 Tan s i l t  -  some gray  d i s c o l o r a t i o n s  o f  
r o o t s
5 . 0 - 6 • 0 Tan s i l t
6 . 0 - 7 . 0 Tan s i l t  -  c h a r c o a l  p r e s e n t
7 . 0 ~ _ 8 . 0 Tan s i l t  -  no c h a r c o a l  -  gray  r o o t  
d i s c o l o r s  35$ o f  l o e s s
8 . 0 - 9 . 0 Tan s i l t  -  some r o t t e n  wood
9 . 0 - 1 0 . 0 Water t a b l e  -  t a n  s i l t  -  no wood
1 0 . 0 - 1 1 . 0 Tan s i l t  -  c r u s h e d  s n a i l  f ragm ents
1 1 . 0 - 1 2 . 0 Tan s i l t  -  l e s s  gray from r o o t s
1 2 . 0 - 1 3 .0 Tan s i l t  -  s l i g h t  browner c o l o r
1 3 .0 - 1 3 . 5 Brown s i l t
1 3 . 5 - 1 4 . 5 Tan s i l t  a g a i n  -  c r u s h e d  s n a i l s  -  i r o n
m o t t l i n g  i n  6 n t h i c k n e s s
1 4 .5 - 1 6 .0 Tan s i l t  much g r a y e r  f o r  4" -  gray
c h a n g es  t o  t a n  w i t h  brown m o t t l i n g
1 6 . 0 - 1 9 . 0 Tan s i l t  -  c r u s h e d  s n a i l s
Record below t h i s  depth  i s  u n r e l i a b l e  
due t o  c a v i n g  o f  the h o l e .
T h i s  c o m p l i c a t e d  p i c t u r e  th ro u g h  l o e s s  a l o n g  the f o o t  
o f  t h i s  h i l l  i s  q u i t e  a t  v a r i a n c e  w i t h  remarkable  u n i f o r m i t y  
o f  l o e s s  i n  most  exp osures*
V e r t i c a l  d i s p l a c e m e n t  o r  f a u l t i n g  i n  l o e s s  can be s e e n  
i n  many a r e a s  e s p e c i a l l y  where th e  l o e s s  i s  o n l y  m o d e r a te ly  
t h i c k ,  t h a t  i s ,  b e tw ee n  10 and 15 f e e t  i n  v e r t i c a l  e x t e n t  
and o c c u r s  on  s t e e p  h i l l s *  I t  i s  a l s o  o b se r v e d  t o  be w e l l  
d e v e l o p e d  i n  a r e a s  o f  brown loam as w e l l .  A s t r i k i n g  
example o f  v e r t i c a l  d i s p l a c e m e n t  o f  l o e s s  b l o c k s  i s  p i c t u r e d
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i n  f i g u r e  Ij.6 where t h e r e  i s  i 5 f o o t  v e r t i c a l  s e t t l e m e n t  
o f  t h e  f o r e g r o u n d  b lo c k *  F ig u r e  lj.7 i s  a v i e w  from the  
upper  b l o c k  l o o k i n g  down upon th e  low er  o r  downdropped  
s e c t i o n .  I t  can  be s e e n  t h a t  t h e  downdropped b l o c k  i s  
a l o n g  a s t e e p  s l o p e  and t h a t  t h e r e  h a s  b e e n  a g r a b e n -  
l i k e  d i s p l a c e m e n t .  R i d g e - l i k e  e v i d e n c e s  o f  c o l l u v i a t i o n  
or  d o w n s lo p e  m i g r a t i o n  o f  t h e  l o e s s  o c c u r s  be low t h i s  graben .
I n  f i g u r e  1^ .6 i t  may b e  n o t i c e d  t h a t  a l a r g e  a r e a  of  
l o e s s  n e a r  th e  c r e s t  o f  ! th e  form er  h i l l  has  been e x c a v a t e d .
I t  i s  p o s s i b l e  t h a t  r a i n f a l l  e n t e r i n g  th e  i n t e r i o r  o f  t h e  
l o e s s  mass  t h r o u g h  t h i s  f r e s h  ex p o su r e  may have been t h e  
c a u s e  o f  t h i s  e x c e s s i v e  s l i p p i n g  o f  t h e  l o e s s  by  d e s t r o y i n g  
t h e  i n t e r n a l  s t r u c t u r e .
' ?>.;■ - r O
.  ^ .^'Sv-S'^ A- -i
^y->*V,srvt't^ r
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F ig u r e  I4.6 . F i v e  f o o t  d i s p l a c e m e n t  a l o n g  an o f f s e t  
'■'loess b l o c k .  N o rth w est  o f  C i t y  H ousing P r o j e c t ,  
V ic k s b u r g ,  M iss .
F i g u r e  1+7. Downset  g r a b e n  o f  l o e s s .  N o r t h w e s t  
o f  C i t y  H o u s in g  P r o j e c t ,  V i c k s b u r g ,  M is s .
XVI. SUMMARY AND CONCLUSIONS
For th e  p u rp o se  o f  t h i s  paper ,  l o e s s  has  b e e n  
d e f i n e d  a s  an u n s t r a t i f i e d ,  c a l c a r e o u s ,  s l i g h t l y  p l a s t i c ,  
p o ro u s  loam w i t h  an a v e r a g e  g r a in  s i z e  d i s t r i b u t i o n  b e tw e e n  
0 . 0 5  and o.O mm. d i a m e t e r .  M a t e r i a l s  m e e t i n g  t h i s  d e f i n i t i o n  
but  l a c k i n g  i n  c a l c i u m  c a r b o n a t e  are  c o n s i d e r e d  as " le a c h e d  
l o e s s "  when i n  a s s o c i a t i o n  w i t h  l o e s s  and a s  "brown loam" 
when n o t  i n  a s s o c i a t i o n  w i t h  l o e s s .  S t r a t i g r a p h i c  names 
commonly a p p l i e d  t o  l o e s $  a r e - u s e d  w i t h o u t  r e g a r d  to t h e s e  
p h y s i c a l  d e f i n i t i o n s .
The l o e s s  h as  b e e n  mapped a l o n g  the e a s t e r n  w a l l s  
o f  th e  Lower M i s s i s s i p p i  V a l l e y  as  a narrow s t r i p  a v e r a g i n g  
10 t o  15 m i l e s  i n  .w id th ,  e x t e n d i n g  from s o u t h e r n  I l l i n o i s  
t o  a f ew  m i l e s  n o r t h  o f  Bayou Sara  i n  L o u i s i a n a .  D e p o s i t s  
are  fo u n d  a l s o  on C r o w l e y ' s  Ridge and S i c i l y  I s l a n d .  In  
the  s o u t h e r n  p o r t i o n  o f  t h e  v a l l e y ,  n ea r  N a tc h e z ,  M i s s i s s i p p i ,  
th e  d e p o s i t s  are  more e x t e n s i v e  th a n  i n  th e  n o r th e rn  v a l l e y .  
T h is  c o n d i t i o n  c o i n c i d e s  w i t h  a c o n s t r i c t i o n  o f  the a l l u v i a l  
v a l l e y  n e a r  N a t c h e z .  L o e s s  d e p o s i t s  a r e  t h i c k e s t  on b l u f f s
f a c i n g  t h e  M i s s i s s i p p i ‘R iv e r  f l o o d p l a i n  and become t h in n e r
■»
w i t h  i n c r e a s i n g  d i s t a n c e  from" th e  f l o o d p l a i n .  T h is  p r o ­
g r e s s i v e  t h i n n i n g  o f  th e  l o e s s  a v e r a g e s  0 . 3  f t .  p er  m i l e  
and b e a r s  no r e l a t i o n  t o  t e r r a c e  h o r i z o n s .  T h i c k n e s s e s  o f  
l o e s s  away from th e  b l u f f s  r a r e l y  e x c e e d  20 f t .  However,
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a 75 T o o t  s e c t i o n  h a s  been  me ■ 3ured th ro u g h  a h i l l  f r o n t ­
i n g  t h e  f l o o d p l a i n  a t  Redwood, M i s s i s s i p p i .  The g r e a t e s t  
t h i c k n e s s e s  o f  l o e s s  seem t o  occur  on h i l l  c r e s t s ,  where  
t h e s e  have  b e e n  e x p l o r e d  by a u g e r i n g ,  and t h e r e  i s  an 
a b se n c e  o f  l o e s s ,  i n  i n t e r v e n i n g  v a l l e y s .  A e r i a l  ph o to g ra ph s  
show t h a t  l o e s s  c o v e r e d  h i l l s  i n  the Lower M i s s i s s i p p i  V a l l e y  
have a r o u g h  n o r t h e a s t - s o u t h w e s t  and n o r t h w e s t - s o u t h e a s t  
o r i e n t a t i o n .  F r o n t i n g  t h e  b l u f f s  f a c i n g  th e  f l o o d p l a i n  
a l l u v i a l  f a n s  o f  l o e s s  and i n t e r m i x e d  t e r r a c e  m a t e r i a l s  
e x t e n t  o u t  o v e r  t h e  f l o o d p l a i n .
L o e s s  i s  c h a r a c t e r i s t i c a l l y  un i form  b u f f  t a n  i n  c o l o r  
w i t h  a M u n s e l l  n o t a t i o n  o f  ,10YR 6 / 3  to  7*5>YR 5 / 6  and 6/I4.. 
L eached  l o e s s  may be  more b r o w n i s h .  Perched  w ater  t a b l e s  
a l t e r  l o e s s  c o l o r  t o  a g ra y .
I n v e r t e b r a t e  f o s s i l s  i n  l o e s s  are  p l e n t i f u l .  These  
are  p r e d o m i n a t e l y  o f  t e r r e s t r i a l  pu lm onates  which l i v e d  
under t h e  h i l l y  woodland  c o n d i t i o n s  e s s e n t i a l l y  s i m i l a r  t o  
t h o s e  e x i s t i n g  i n  t h e  a r e a  to d a y .  O c c a s i o n a l l y  f r e s h - w a t e r  
m o l l u s k s  a r e  fo u n d  i n  th e  l o e s s ,  s u g g e s t i n g  fo rm er  ponds.
Chem ical  a n a l y s e s  o f  t h e  l o e s s  i n d i c a t e  a g r e a t  
u n i f o r m i t y  o f  c o m p o s i t i o n  w i t h  th e  e x c e p t i o n  of  a h i g h l y  
v a r i a b l e  c a l c i u m  c a r b o n a t e  c o n t e n t *  S i 0 2 I s  t h e  c h i e f  con­
s t i t u e n t  v a r y i n g  b e tw een  5 6 . 7 9  and 6 6 .[{.3$?. A^O^ (7*33 to  
1 1 . 1 6 $ )  and CaO (7.71+ to  1 1 . 7 2 # )  are  th e  n e x t  i n  im p o rta n ce .  
MgO ( 3 . 1 1  t o  5 * 0 9 # )  and Fe^O-j ( 2 . 9 9  t o  3*70#)  are  t h e  
r e m a i n in g  c o n s t i t u e n t s  o f  im p o r ta n c e .  P20£ i s  p r e s e n t  to  
t h e  amount o f  . 0 7  and . 1 0 # .  Comparisons b etw een  t h e s e
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a n a l y s e s  and p u b l i s h e d  a n a l y s e  u o f  c a l c a r e o u s  l o e s s  from  
c h i e f  l o e s s  a r e a s  o f  the  world  i n d i c a t e  a g r e a t  s i m i l a r i t y  
b e tw e e n  im p o r ta n t  d e p o s i t s .  A n a ly s e s ,  made, f o r  com parison  
o f  l o e s s  w i t h  a B -zo n e  s o i l  h o r i z o n  i n d i c a t e  an i n c r e a s e  o f  
i r o n  i n  t h e  s o i l  and. l o s s  o f  c a r b o n a t e s .
M e c h a n ic a l  a n a l y s e s - o f  l o e s s  show a g r e a t  u n i f o r m i t y  
o f  g r a i n  s i z e  d i s t r i b u t i o n s  o v e r  l a r g e  a r e a s .  L o e s s e s  of  
th e  G reat  P l a i n s  appear to  be somewhat c o a r s e r  and l e s s  
u n i fo r m  p a r t l y  due t o  c a r b o n a t e s  th an  t h o s e  o f  the  Lower 
M i s s i s s i p p i  V a l l e y .  I n  th e  l a t t e r ,  a r e a  t h e r e  i s  a s l i g h t  
i n c r e a s e  i n  f i n e - g r a i n  s i z e s  e a s tw a r d  away from  the b l u f f s .  
Leached  l o e s s  h a s  e s s e n t i a l l y  t h e  . same g r a i n  s i z e  d i s t r i b u t i o n  
as  c a l c a r e o u s  l o e s s .  The so c a l l e d  "Parmdale" and r,L o v e la n d ,f 
l o e s s e s  i n  t h e  Lower M i s s i s s i p p i  are  scmewhat more f i n e ­
g r a i n e d  th an  t h e  " P e o r ia n ” l o e s s .
C a rb o n a te s  i n  Lower M i s s i s s i p p i .  V a l l e y ,  l o e s s  seem t o  
be e n t i r e l y  s e c o n d a r y ,  c h i e f l y  i n  th e  form o f  p r e c i p i t a t e s  
s u r r o u n d in g  form er  g r a s s  r o o t s ,  a l t h o u g h  n o d u la r  c o n c r e t i o n s  
and t r e e  r o o t  f i l l i n g s  a re  abundant .  Leached l o e s s  shows 
e v i d e n c e  o f  once h a v in g  c o n t a i n e d  c o n c r e t i o n s  and s e d im e n t s  
u n d e r l y i n g  l o e s s  commonly have been  e n r i c h e d  by t h e  i n t r o ­
d u c t i o n  o f  c a r b o n a t e s  from t h e  l o e s s .  I r o n  and manganese  
c o n c r e t i o n s  t o g e t h e r  w i t h  a r a g o n i t e  t r a v e r t i n e  are known 
from l o e s s .
Leached  l o e s s  r e s u l t s  m a in ly  from a l o s s  o f  c a r b o n a t e s  
by the a c t i o n  o f  m e t e o r i c  w a ter  and the  development of  a 
s o i l  p r o f i l e .  0n the c r e s t s  o f  l o e s s - c a p p e d  h i l l s  i t  i s
1 / 2  to  3 f e e t  i n  g e n e r a l  th ick n '  s s  and a l o n g  t h e  f l a n k s  
o f  t h e s e  h i l l s  i t  i n c r e a s e s  t o  2 to  5 f e e t  i n  t h i c k n e s s .
B u r ie d  s o i l s  a s s o c i a t e d  w i t h  l o e s s  i n  t h e  Lower 
M i s s i s s i p p i  V a l l e y  may e x i s t  a c c o r d in g  t o  c e r t a i n  e v i d e n c e s  
o f  l e a c h i n g  and c la y p a n  h o r i z o n s ,  b u t  are hard to  r e c o g n i z e  
w ith  c e r t a i n t y .  L o e s s  has  been  c l a s s i f i e d  by  some w orkers  
i n t o  t h r e e  h o r i z o n s ,  t h e  P e o r i a n ,  Parm dale , and L ove land ,  
a c c o r d i n g  t o  p h y s i c a l  c h a r a c t e r i s t i c s .  T h is  c l a s s i f i c a t i o n  
p r e s e n t s  a p rob lem  w hich  d e s e r v e s  f u r t h e r  s t u d y .
The v e r t i c a l  s t a b i l i t y  so c h a r a c t e r i s t i c  o f  l o e s s  i s  
e x p l a i n e d  as  t h e  r e s u l t  o f  a l a r g e  d i f f e r e n c e  between th e  
s t r e n g t h  o f  t h e  m a t e r i a l  when w et  and when d ry .  The 
c o n t r a s t  i s  su c h  t h a t  t h e  s l o p e  o f  e q u i l i b r i u m  i s  v e r t i c a l .  
When l o e s s  becomes wet  i n t e r n a l l y  i t  becomes s u b j e c t  to  
c o n s i d e r a b l e  c o l l u v i a l  i n f l u e n c e s  e s p e c i a l l y  on s t e e p  s lo p e  
A lso  f a u l t i n g  w i t h i n  l o e s s  has  been  o b s e r v e d .
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XVIII. j'ITA
The w r i t e r ,  E l l i s  L o u is  K r i n i t z s k y ,  was born i n  
N o r f o l k ,  V i r g i n i a  on J u l y  1 ,  1 92i±, o f  p a r e n t s  who were  
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d i f f e r e n t  s p e l l i n g s  s t a r t i n g  w i t h  K r i n i c z k i  on e a r l y  
docu m en ts ,  e v o l v i n g  t o  K r e n e t s k y  on t h e  a u t h o r 1 s b i r t h  
c e r t i f i c a t e ,  and becom ing  c r y s t a l l i z e d  as  K r i n i t z s k y  some­
t im e  around 19314-
Young K r i n i t z s k y  l e d  a v e r y  u n e v e n t f u l  l i f e .  He 
was e d u c a t e d  a t  the  N o r f o l k  p u b l i c  s c h o o l s  a f t e r  which he  
l a t e r  a t t e n d e d  such  i n s t i t u t i o n s  a s  the  N o r f o l k  D i v i s i o n  
o f  t h e  C o l l e g e  o f  W i l l i a m  and Mary, V i r g i n i a  P o l y t e c h n i c  
I n s t i t u t e  from w h ich ,  he o b t a i n e d  th e  B. S .  i n  191+5, t h e  
U n i v e r s i t y  o f  N0r t h  C a r o l i n a  from  which he o b t a i n e d  t h e  
M. S .  i n  1 9 4 7 , and L o u i s i a n a  S t a t e  U n i v e r s i t y .  P r i o r  to  
coming t o  L. S .  U. th e  a u th o r  was. employed a s  A s s i s t a n t  
P r o f e s s o r  o f  G eo lo g y  and Geography a t  th e  S o u th w e s te rn  
L o u i s i a n a  I n s t i t u t e .  While c o m p l e t i n g  h i s  d i s s e r t a t i o n  
i n  a b s e n t i a  from L. S. U. he has  b e e n  working  a s  an 
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I n  t h e  way o f  h o b b i e s ,  K r i n i t z s k y  has  been  p r o d u c in g  
o i l  p a i n t i n g s  s i n c e  1943* s e v e r a l  o f  w h ic h  have  been  
e x h i b i t e d ,  has  e x p l o r e d  c a v e r n s  i n  t h e  s o u t h e r n  A p p a lach ian s  
where he h a s  t h r e e  o r i g i n a l .ca v e  d i s c o v e r i e s  to  h i s  c r e d i t ,
©nd has b e e n  c o l l e c t i n g  books on p h i l o s o p h y .  In  a d d i t i o n
he i s  a c o l l e c t o r  o f  f o l k  m usic  r e c o r d i n g s ,  h a v i n g  s e v e r a l
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